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PREFACE 


TO 

THE SECOND EDITION. 


’^ITiE edition which is now presented to the 
indulgence of the Public, differs from the former 
in so many respects as to render a short expla- 
nation necessary, lest some of the changes 
which Ifave been the result of discussion and 
deliberation, should be attributed to mere ca- 
price. I shall therefore here give a rapid sur- 
vey of the contents of the work, noticing the 
principal alterations that have taken place. 

The Introduction has received only a few 
verbal corrections. 

The First Class, containing the Non-metallic 
Combustible Minerals, is augmented by the 
sf)ecies Diamond, transferred from its former 
place among the Earthy Minerals, and by two 
new species, the Retinasphalt of Mr. Hatchett, 
and the Fossil Copal, recently discovered at 
Highgatc. The arrangement is also changed; 
the simple substances being placed at the head 
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of the class, and the others being arranged 
nearly in \\ hat appears to me to be the order 
of their formation. 

The Second Class, containing the Metallic 
Substances, is not materially altered in its ar- 
rangement, except that each genus is now lan- 
formhj disposed according to the follo^\•ing 
order: — the native mettd, its alloys, its combi- 
nations with sulphur, with oxygen, with acids. 

Allanite is now removed from the Third 
Class and is placed as one of the ores of Ce- 
rium. l^llladium, and the Alloy of Iridium 
and Osmium, having been clearly distinguished 
by Dr. Wollaston irom the other ingredients 
of Platina sand with which they arc always 
mixed, are ranked as distinct species. Seve- 
ral corrections, especially in the descriptions 
of the Cornish ores, are derived from an op- 
portunity which I lately enjoyed of examining 
minutely the splendid and extensive collec- 
tion of ]\Ir. Rashleigh at Menabilly. 

The Third Class, the Earthy Minerals, has 
undergone great change. The insoluble Earthy 
Salts now stand at tlie head of the Class, and 
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are arranged not according to tlie bases, but 
to the acids which enter into their composition* 
The families thus formed, such as Carbonates, 
Sul phates, &c., appear to me to be neater and 
capable of being better characterized than 
the Calcareous, Barytic, Strontlan, &c* genera 
of tlie established methods* Next to the 
Eartljy Salts I have placed the purer forms of 
Siliceous Eartli, togellier with the Opals, which 
are prol)ably Hydrates of Silex. To this sue* 
ceeds the remainder of the Earthy Minerals, 
nearly in the same order as in the first edi- 
tion, except where new and more correct ana- 
lyses have induced and justified a corz’espond- 
ing change of place* A few new species have 
been introduced ; and corrections have been 
very freely inserted, derived in |)art from 
printcfi autliorities, and iti part from a per* 
sonal examination of the rarer species con- 
tained in tlie Cabinets of the British Museum, 
of ]Mr* Ileuland, and of tlie Geological Society. 

It appeared to me that the insertion of the 
principal British localities would render the 
w urk more interesting, especially to the inine- 
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ralogical traveller : I liave accordingly intro- 
duced a miinijer of these, rvhicli, though by 
no means forniing a comi)lete list, are how- 
ever, 1 hope, accurate as far as tliey go*. 

Ill order to render the present edition more 
conect, and tlierefore more worthy of jniblic 
encouragement, I have solicited criticism from 
various quarters, and not without success. 
From Or. Fitton of Northampton, from Pro- 
fessor Clarke of Cambridge, and from T. Allan, 
Esq. of Etiinburgli, I have received large and 
liberal communications, and beg leave thus 
publicly to return my thanks. 

Judging from the sale of the former edition, 
I ti'ust that I may be perinitted, Mithout being 
guilty of presumptuous confidence, to add^ that 
all communications tending to the future im- 
provement of the work will be received ^ith 
gratitude, and made use of on the earliest op- 
portunity* 

January 10, IS 15. 


* For some of these localities lam indebted to Mr, Sovver- 
hy^s elegant work on “ British Mineralogy illustrated wilfi 
coloured plates.” 



INTRODUCTION. 


The first object of the niineralogicai student is^ or 
ought to be^, the acquisition of a facility in identify- 
ing every mincrai substance that presents itself to his 
notice. The absolute necessity of extreme accuracy 
in discriminating one species from another, is indeed 
too obvious to require any further remark, if exam- 
phs were not perpetually presenting themselves of 
persons very slenderly provided with tiicse rudiments 
of the science, who yet undertake geological im'iesti- 
gatlons, and, wdtii a pcreniptoriness generally in pro- 
portion to <ijacir ignorance^ challenge the credit of 
new discoveries, or call in question the observations 
of tiieir predecessors. It is indeed very true, that 
geological speculations are as fascinating to the stu- 
dent as the di scrim luati on of species is generally re- 
pulsive ; yet it ought to be borne in mind, that as all 
sound scholarship is founded upon grammar, so all 
sound geology dejDcnds primarily on a familiar ac- 
quaintance with the distinctive characters of simple 
minerals* Nor is this elementary part of the study 
by any means, of necessity, so dry and devoid of in- 
terest as it is usually found to be : as the grammar 
of language has its jjbilosophy, so has the grammar 
B 
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iy( mineralogy^ and the attentive student will &oou 
perceive the coiniectioii and mutual relation between 
the several chisses of external characters, and will 
catch some glinij>ses that may probably hereafter be 
expanded into an arrangement of mineniU at once 
natural arid precise, and worthy of being compared 
with those that have been discovered for the kindred 
seienees of Botany and Zoology* 

The characters of minerals are taken either from 
those properties that are immediately obvious to the 
senses, or from those which recpiire for their mani- 
festation the assistance of apparatus and of reagent^ 
for the most part very simple and of easy application. 
These I shall proceed to treat of in order, beginning 
M'ith the former. 

1 . Solidiiy and Hardness^ 

These two characters have a reference to the mode 
or degree in which the integrant inoleeules of bodies 
niiitually cohere* In sonic aggregates, thougfi the 
contact of the particles ap})eais to he perfect, yet 
the general cohesive force is very feeble, in eoTise- 
i^ucuce of the easy mobility of the particles upon and 
among each other. Such substances arc in comnion 
language called liquids The number of liquid mi- 
nerals is very small, not ext" ceding two or three, yet 
euch of them differing remarkably from the other in 
the kind and degree of liquidity, 

Solids are the only bodies concerning which the 
terms hard and soft can be used witli atiy propriety; 
for tlicse expressions imply t!ie greater or Iq^$ de- 
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of force required to effect a permanent sepavn- 
tioiij jTom the mass, of those integrant moicciilc,'5 to 
wliich the external impulse is irti mediately applied. 
Ill common language hardness and refractoriness are 
often confounded, A stone that endures many heavy 
blows before it gives way is considered as liarder than 
another wlheli requires fewer blows for its fracture, 
"fhe most unexeoptioiiable mctiicd of ascertaining 
the hardness of a l iaeral is the greater or less ease 
with winch it yield - lo the point or edge of u knife 
of hardened steel The whole range of hardness 
ohtained by the use of tins instrument may be con- 
veniently divided into three portions ; the first of 
which will comprehend tl.e liigher degreesj and may 
be called hard^ of which common Felspar is an ex- 
ample: the next includes tin* middling degrees , and 
may be called modemtel>/ herd^ of which common 
Hurnbiendej Apatite, andldncr are examples : a lower 
degree incliKies such as yield witli ease to tire knUcj 
and may therefore be called soft, of which Calcare- 
ous Spar, Heavy Spar, aiid \v'itherite, are examjjlos. 
Two other degrees of hardness however, the highest 
and the lowest, yet remain, for the determination of 
wliieh the knife cannot convcnientiy be applied. The 
lowest or the veri/ svj'l^ are such as yield not only to 
the knife hut to the nail, of which Chalk and common 
iSteatite are examples. The iiighci-t or the vtry Aarrf, 
arc those upon whicli the knife raaluCS no impiession, 
blit on the contrary, when draw'ii slt ougly over their 
surface leaves a greyish black line of its own substance 
in the suine manner as plumbago does ^ u paper, 
b2 


4 


INTRODUCTION. 


Most writers mention tlic comparative ease a‘.<I 
vivacity with which a iiiineral ^ivess])arks with steel, 
as a good indication of the superior degrees of hard- 
ness : to this however there are several objections. 
Ill the first place the bulk of the harder minerals is 
often scarcely sutfieient to allow of their being eoii- 
veniently subjected to this trial ; in the next place 
tlic specimens can scarcely fail of being materially 
injured by such rough trcatineut ; and thirdly, which is 
jierhaps the most imjiortant of any, the projiosed test 
is itself very equivocal. In order to ])roduce a spark, 
a inimite thin ])iecc of steel mast be sliivered from tlie 
mass, at the same lime tliat it is infiamed by the vio~ 
icnce of the concussion; lienee it is obxious that 
among minerals of the same degree of hardness, that 
will atford the largest andmost plentiful sparks, which 
breaks readily so as to present a number of fresh 
sharp edges at every blow. Neither Corundum nor 
Topaz (iior probalilv ary of tlie gems, even Diamond) 
are at all comparalile in this respect to Flint, though 
so greatly exceeding it in hardness. Another cir- 
cumstance which renders this character very amlii- 
guous, is, that even soft minerals, when amorphous, 
not nnfreqiiently contain invisible or very minute 
grains of Pyrites, of Sand, of Garnet, and of other 
hard substances, which, though not affecting the 
hardness of the mass as deduced from the knife, will 
yet give sparks with steel in considerable abundance ; 
ibis is particularly the case with certain varieties of 
Idiiiestoiie, which yield at the same time with great 
case to the kri'fe. 
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Some precautions in tlie use of the knife are re- 
fjiibite, the neglect of which innv lead the niineralo- 
gical student into errors of considerable importance, 
hi fil) rolls miiierais a scratch directed across the fibres 
will always indicate a lower degree of hardness than 
the true one: foi% the fibrous structure [iresentiiig an 
rJtematioTi of ridges and furrows, the knite glances 
across the inter^alSj tluis interrupting the iiuifonnity 
of the stroke into a succession of small blows, which 
ratlier break down than divide the summits of the ridges, 
'i^he hardness should therefore be tried by a scratch 
parallel to the direction of the fibres, or still better, 
on the surhice of tiie transverse fracture. Another 
precaution is, always to select a sound uudecomposed 
specimen on which to make trial of the hardness, tliis 
character being affected, perhaps sooner than any 
other, hv the spoil tancoiis alteration of a mineral. In 
cxaminii^g the relative degree of hardness of two mi- 
nerals, by tv\ ing which will scratch the other, it is ne- 
ces^arv to he aware that in crystallized minerals the 
solid angles and edges of the primitive forms are very 
sensibly harder than the angles and edges of the derir 
vative forms, or than the angles and edges produced by 
casual fracture, either of crystals or of massive varie- 
ties of the same species. This fact has long been well 
known to the diamond cutters, who always carefully 
distinguish between tlie hard and soft poiats of this 
gem, that is, between the solid angles belonging to the 
jHimltive octoliedron and those belonging to any of 
the modifications, the latter being easily worn down 
by cutting rnKfrnbbing them with tlie former. 
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2 . Frangibility . 

Frangibility is tliat (juality in minerals whicli dis- 
poses tliein to separate into pieces or fragments on 
tiie apj)lieation of a 1)10^. Hoth frangibility and 
hardness arc measured by the resistance whicli they 
oppose to disintegration by external force ; they dif- 
fer however in this circumstance, that tlie resistance 
by wliich hardness is estimated tabes place at the 
point where the force is aj>plied ; whereas that which 
measures frangibility takes place at a distance n* nn 
tlie same point, and this distance generally increases 
in proportion to the frangibility. Mence in trying 
the hardness a portion of the mineral is reduced to 
powder, while in trying the fraugil}ility it is only 
broken into fragments. 

A mineral is more eftsily frangible by a sharp 
blow from a small hammer than by a heavier blow 
from a large hammer: hence it appears t!iat tlie 
frangibility of a sniistanec depends much on its 
elasticity. The degrees of fraiigil)ility are alfected 
partly by the relation of the integrant molecules to 
each other, and paitly l>y the structure of minerals ; 
and tiiese two general modifying causes comprehend 
under eacli two or more snI)divisions The molecules 
may adhere to each other witli greater or less force 
without admitting of any sliding of particle on par- 
ticle : where this is the case the result is perfect 
brittUness ; the degrees of whicli are measured by 
the force n^cjuired to pioduce fiactnre. Thus wc have 
the brittle and very easily frangible, as Snlpbnr; and 
the brittle and moderately frangible, as Diamond. 
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But brittleness may be detected almost as well by the 
knife as by the hammer, in those sul)stance.s upon 
which the knife is capable of making any im])ression. 
If the edge of this instrument is drawn over the sur- 
face of a brittle mineral, with a shar]) and at the 
same time rather forcible cutting stroke, tlio detached 
fragments will be observed to dart off rapidly in the 
form of dust or of larger portions in proportion to 
the softness of the mineral ; while the new surface 
thus produced will ])resent, on examination with a 
magnifier, a number of minute shining conchoidal 
depressions separated from each other by a <hill 
smooth surface, showing ‘^lie action of the knife to 
have been jiartly that of wearing oft', and partly of 
tearing up ; the latter effect being indicative ol the 
brittleness of the substance. 

The passage from the most brittle minerals into 
those which are excessively toughs takes place so 
graduallv that it is impossible to mark with absolute 
precision wlicre the one begins or the other ends, al- 
thouirh in most cases there is no difiicultv in ascer- 
taining to which of the two classes any jiarticular 
substance belongs. 

When a blow is given to a lough mineral, the part 
actually struck is always more or less bruised and 
depressed, and it requires several repeated strokes, 
taking advantage at the same time of the thinnest 
and most ptomiuent pdrts, before the fracture can he 
accoinpIis'^jiciL Coituru)!! Ilornhlcnde aiul most of 
the 'Fraj) ^lri^ remarkable for their toughness. 


the eater part of argillaceous Limestones are 
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in the same condition, and Gypsum Mdien compared 
with Heavy Spar or Granular Limestone exhibits this 
character in rather a striking degree* 

AD minerals which yield to the knife, except tlie 
brittle ones, may be flivided into two or three tlegrees 
according to the kind of resistance ivhich they oppose 
to this instnnnent:- 

Tlie new surface thus produced is entirely even, 
without any of those small, shining, conclioidal de^ 
pressioiis bv which the brittle minerals are character- 
ized* In tlie Juirder niinerals of this class the frag* 
meiits detached by the knife, instead of being in thin 
sharp SiUvers or hi fine po%Vder, present the appear- 
ance of blunt grains or coarse powder, the particles 
of wiiich are often slightly adlicrent to each other- 

A still further degree of tough ness, approaching to 
semi-maileahility, is observable in some of the me- 
tallic ores anti in a few of tlie earthy minerals- The^e 
all yield without (liffunilty to tiie Ivtiife, afftndiiig more 
or less perfect but friigilc shavings rather than sliglitly 
coherent grains, and the new surface is not oidy 
smooth but shining. Substances presenting these 
clvaracters nroseiitiJe^ of which Plumbago and Soap- 
stone are exampPs* 

The cliaraeter of sactiiity passes by degrees into that 
of mfd:eabflUij^ which is the direct reverse of brit- 
tleness. Tlic- most loaDcable minerals, as nritive Gold 
and native Silver, can scarcely he siuil to be at all fran- 
gible; they are on the coTitrary ex treiuely flexible, toiigli, 
and inelastic • by meaus of a knife perfect shavings 
mav he obtained from them, which will bear to be 
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uiirnllecl mnl llatteiic(l witViout l>reakin:^ and tlis cut 
fiiFfacc Ls ^moothj c%cn, ai^l of a high po'ish. i his 
is chief! *; occsj^ded tyy aiewof the. native metab- 
The fnviin'iivnity of the e^^rihy minerals, though 
not oi t!ie native metals and metallic sulplinrets, is 
affected i)V their dryness or muiiiture. Almost all 
minerals, whether crystalhv.ctl or amorphous, so long 
as they remain in tl^eir native bed are imbued with a 
greater or less proporrion of irioisture, whicn appears 
to penetrate every part, not only percolating actind 
cavities and natural joints, but in a manner separating 
the iiitcgraiit nioleeules Iroin each other* 1 he con* 
secpicnee is, that not only the frangihility hut also 
the hardness of niinerais thus situated is considerably 
different In degree from tliat possessed by the very 
? 5 ainc speclinens after they luive been detached, and 
have been exposed to the dryness of the exteriud 
air, Tliis moisture, often actUsdly visible in the 
form of hue dew on tlie rccendy fractured surface of 
a mineral fresh from the rpiarry, h entirely exhaled 
in the course of a tew weeks or peihap.s days, ac- 


cording to the magnitude of the specimen: the space 
which it occupied is filled witli atr, and a highly 
coinpressilile substance is thus substituted for one 
almost incompressilde ; the conseijueuce of which is, 
that the energy of a Idow is greatly deadened, and ot 
course the fiaiigibiiity of a mineral TViater tally diini- 
nibheth flenee it is that in the manufiicture of guii- 
fiints the stones are used as fresh as possible, liie 
long prisms of Si[)crian Aquamarine (according to 
the very respectable testimony td Tatrin) hnuiediately 
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after they haje been gathered from their native rork 
are so fragile an often to crack across, like Snl[dairj 
by the mere wanulh of the hand* The Ojial in ni- 
milar cir cum stances is said to be sometimes (juitc 
friable ; at^dj of the coarser raiiieralsj tlie softness and 
fragility of common Bath Freestone when recent is 
an example within the personal observation of e\cry 
one. 

3 , Stri/chne, 

Tlie next dirstinctivc character of sinijde minerals 
is their stiuctiivej or the order in which thoir mole- 
cnles are arranged so as to foi m masses. Of tinc- 
ture tliere appear to be tliree great divisions or gra- 
dations ; namely, the the hrpnfHih/ 

cn/siaHwe^ and ihe pnmdscfifms^ ofwhidi the former 
iriay be regarded as the most and ilie luttcr as the 
least [)erfect. In considering the crystalline struc- 
ture I shall regard it as vvhoily independent of cxici iiai 
figure, aiul thcjefove of erystallograplw prf>peily so 
called, which exjdaiiis tlic external figure of a crystal 
from data fnrnishcil by its intermil slnictiuc. 

The cn/.siaflhw slmc/ure may be defined an aggre- 
gation of molecules, each individnallv too snnd! to !)e 
perceived, and otTering jKireilel joints or planes of 
flection in at least three diirercnt docctions. The 
most simple planc-siirfaeed solid uiubt Inivc at least 
two parallel jjlmies as the boundaries of each of iu 
three dimensions, atid tlierefore joints in three direc- 
tions j not imfrequently tlic dircetiun of the joints (or 
the dearage) is font -fold, and in saiiie cases live- or 
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six- or iTKiLiY-ftild^ SoincUnics nil, or at 
of the joints are so very open^ that a slight Ukm' wvH 
cause the mass to (ly asunder as if it were excecuiiigi) 
britlic; this however is a mere deception, for on ex- 
amining the fragments it will be tound that they are 
all regidar solids bounded by plane suviaees^ whereas 
a tivie fraet'urc passes ot)li{pieiy across the initiual 
joints, forming an irregular uneven siirtace, and its 
fragments have by no means a sytnuietric and similar 
form. Thus common fialena separates, by a sligfit 
shock, in tlm direction of its joints^ atfording a multi- 
tude of fragments, and from this eirennistance might 
be considered as brittle, while ironi the test of the 
knife it would appear to be almost sectile. Tnesetwo 
appearances are not however in fact at all contra- 
dictor}^ of each other, the knife alone showing the 
fraugibiht\ or the mutual cohesion of its integrant 
molecules^ while the cubic fragments obtuined by the 
liamniCT on iy manifest the openness of the crystalline 
stnictiire. 

In some few^ species all the joints are for tlie most 
part concealed, being not only dilTicult to perceive 
even by a strong light, but with their sides so fiunly 
adherent to each otlier, that a tTiicture will take place 
in any direction rather tluin in that ol the cleavage : 
of this, Rock Crystal is a good example. It oitcii 
happens that the joints in one direction are easy to 
he seii^ed, but more nr less coueealed in every other; 
thus TojMZ splits in plane surfaced laminse by a force 
ap]ilicd at right angles to the axis of its prism, while 
in the opposite or in any other direction the true 
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surface of fracture will be produced. Of joints obvious 
in two directions Felspar is a characteristic example ; 
and of joints in three directions, besides (ialena al- 
ready mentioned, there is Calcareous Sjjar. 

In massive specimens the existence of parallel 
joints is the only circumstance indicative of real 
crystalline structure ; and as the ascertainment of the 
strueture is often a j)oint of considerable importance, 
it will not be improper briefly to mention the means 
by whicli a structure, i!nperceptil}le on a slight exa- 
mination, may be generally made manifest. In the 
first place an accurate sxuutiny of the fractured surface 
will often detect portions of plane smootli surface, 
(very different from the uiicvcii or undulating appear- 
ance of the other parts,) occasioned by the casual 
breaking in upon a natural joint. Sometimes straight 
and parallel stria* may be observed indicating the 
edges of lamcike, and of course the direction of the 
cleavage. Often, turning the specimen slowly round 
in the sunshine or in any other powerful light, will 
afford reflections indicative of the structure; and when 
other means fail, heating a portion of the specimen 
red hot, and allowing it to cool gradually, will very 
often open the joints so as to render them sullicieiitly 
obvious. 

The imperfectly cryi^talline structure includes a 
series of varieties, which at one extremity graduates 
into the perfect crystalline, and at tlie otlier into the 
promiscuous ; even in the lowest, however, there are 
more or less evident ^ traces of the operation of that 
active principle of crystalline polarity whicli collects 
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(he TTiolccuIcs of minerals, and of unorganized matter 
in general, into polyheclmi groiii)Sj the torins oi whicli 
iu e similar in each species. 

The smallest deviation from tlie crystalline struc- 
ture is in tliGse eases wdiere the joints^ instead of ex- 
hibiting plane surfaces, are more or less curvecL This 
is son\ctinies conneeted with a rcgiikir external fonii;, 
as iji the spheroidal Diamond, and in Pearl Spar ; 
iind sometimes oceurs massive, as in common s]>arry 
Iron Ore, and curved lamellar Hea'vw Spar* The 
cause of this carvi linear structure has not been rniicli 
investigated, whether itis a mere variety of crystalline 
attraction, or whether it is produced by the conjunct 
4*nergy of two distinct iorces, of which crystallization 
is one, 

TIk* next varietv exhibits plates or lamina; of a 
form more or less resemhlmg the blade of a knife, 
that is, thin ujkI long in proportion to their breatith, 
and often with a sharp edge along one side ; these 
blades are rarely parallel to each other, geiieraliy 
crossing and luteiiaciog, of which common Horn- 
blende and Kvanite are examples. At one, and some- 
times at each narrow extremity of tfie blade, the ter- 
niinatioii is ragged and wi it were hbrous ; tl*us form- 
ing the passage into tfm truly fibrou-^, and showing 
that this latter struetiiTC is produced by the greater 
openness of tlie longitudinal joints. The several va- 
rieties of Tremolite afford admirable examples of this 
passage, and of the natural connexion between the truly 
crystalline and the Haded and JiHous structures. 

The direction of the fibres (a matter however of 
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trivial importance) has given rise to a few technical 
terms which may be summarily .mentioned. If the 
fii)res lie evenly side by side the structure is called 
parallel fibrous^ when radiating or diverging on one 
side tlicy form the scapiform^ when diverging on op- 
pasite sides X\\q fasciculaled^ and when diverging on 
all sides the sfeliofcd structures. 

In some cases two distinct modes of structure are 
combined : thus a particular variety of Gypsum is 
straight-lamellar in one direction, and parallel-fibrous 
in the opposite direction^ The most frcipient ex- 
ample however of compound structure is the curved 
lamellar, with the fibrous or hladed diverging on all 
sides from a common centre. This is usually con- 
nected with a particular external figure, and is often 
indicative of a particular mode of formation. Thus 
the slalactitic form consists of concentric cylinders, or 
moit proj)crly of very long hollow cones inserted one 
into the other, each of which is itself composed of an 
aggregate of fibres or blades diverging on all sides at 
right angles to the common axis of the stalactite. A 
perfectly analogous structure belongs to tiie inammil’- 
luted and lolnjoiJal forms, tvs these indeed are only 
more or less perfect stalactites both in structure and 
in the manner of their production. 

The hvst and lowest variety of imperfectly crystal- 
line structure (if it is really crystalline at all) is tlie 
slaty ^ consisting of straiglit or curved lamellae of 
various thickness, traversed at distant intervals, and 
usually in two directions, by nearly parallel natural 
ioinis. The joints cmi rarely be shown in hand spe- 
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ciniou'i, l)iit the l.'inicllos unless very thick and coarse 
arc sulhciently obvious. 

Of the promiscuous structure the first variety to be 
inentioued is that composed of dislinct^concretinnSy 
or globular and subangular aggregates promiscuously 
compacted^ and forming a mass either by means of a 
small proportion of cement or l)y a slight degree of 
mutual cohesion. By an unexperienced eye tins 
structure might be mistaken for a casual conglomerate 
of rolled or angular fragments : there are however 
many distinctive marks, which, when once known, 
prevent in almost every ease the possibility ot mis- 
take. In tlie first place all the concretions, together 
with the amorphous matter by which tlicy may he 
cemented, arc of one and tlie same iniiicralogical 
species ; secondly, the globular concretions arc com- 
])osed of concentric lamin®, which are themselves 
often formed of laterally aggregated fibres ; and the 
subangular concretions arc distinguished by the want 
of symmetry and occasional curvature of surface from 
true crystals, and by their internal structure from mere 
fragments. Pisolite, Oolite, Pearlstone, and Heavy 
Spur, aft'ord examjilcs of the different varieties of di- 
stinct concretions. 

Tlie granular structure is a promiscuous aggregate 
of small concretions : in the coarsely granular the 
structure of the concretions thcmselve«j may generally 
be perceived by the naked eye ; in the finely granular 
this is impossible ; and in the inost ininntcly granular 
or earthy the couerctions themselves are often hardly 
to be seen. 
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The last variety of promiscuous structure, if that 
can with propriety be so called in which no distinc** 
tion of parts is visible, is the compact. 

4, Fracture and For??i of the Fratifmenls, 

The Wernerian School of Mineralogy has made no 
distinction between structure and fracture, and in 
doing so has I think confounded together two cha- 
racters that are essentially different, and which it is 
of much importance, both practically and with a view 
to the philosophical arrangement of mineral charac- 
ters, to keep distinct. Structure is that division of 
a whole into smaller aggregates which has been made 
by nature according to general laws ; fracture is the 
casual division of a whole into fragments. Of Proper 
Fracture there are four kinds. Sometimes the frac- 
tured surface is varied with circidar wrinkles and flat 
round clevjitions and depressions, constituting tho 
conchoid al fracture, and of this there tu*e two va- 
rieties, the perfect and the imperfect : in the latter 
the whole cavity is shallow in proportion to its ex- 
tent, and the partial elevations and depressions in- 
stead of being perfectly curvilinear are irregular and 
angular. hen these deviations from the regular 
form become considerable the fracture passes into the 
uneven ; and on the other hand when the surface is 
nearly flat and iminterrupted the even fracture is 
produced. Of these three kinds of fracture the first 
always, and the second generally, are characteristic 
of brittle minerals ; the third is common to the 
brittle and moderately tougli, but in its most perfect 
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state is generally indicative of the former. This by 
insensible degrees passes into the splintery fracture^ 
the surface of which is covered by wedge-shaped 
scales (improperly called splinters) adhering by their 
tliick end* The splintery fracture is nearly as cha- 
racteristic of the toiigli minerals as the conclioidal is 
of the brittle* The last kind of fracture remaining to 
be noticed is the hackly^ it is peculiar to the mal- 
leable metals, and consists of shorty sharp-pointed^ 
harsh* protruding fibres. 

Of Fragments considered wdth regard to their 
form there arc three kinds : first^ the geometncal^ 
produced by improper fracture ; that is^ by a blow 
which divides a mineral only in the direction of its 
natural joints. Of this variety of fragments there 
are the cubical, the rhomboklal, and the tetrahedral. 
Secondly, the determinate^ exhil^iting a more or less 
regular though not a geometrical figure^ and con- 
taining the following \'arieties ^ namely, the wedge- 
shapedy splmtery^ spicular^ and tabular ^ all of which 
are peculiar to the minerals of imperfectly crystalline 
structure. Thirdly, the indeterminate^ of which 
some have very sharp edges and angles, and are pe- 
culiar to the hard and brittle minerals ; while in the 
rest the angles and edges are more or less blunt in 
proportion to their softness or toughness, 

5* External fornu 

1 now proceed to consider how far the diflTerences of 
external form which minerals present can be made 
available for the discrimination of species or varieties, 
c 
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On this subject it may first of all be observed, tliat 
tlie characters derived from external form are by no 
means universally applicable like those which have 
been already mentioned. A considerable proportion 
of the specimens admitted into cabinets are bounded 
entirely by the surfaces of fracture, and therefore 
strictly speaking have no natural external form. This 
is the case with all cut and polished specimens, and 
in general with all those natural aggregates the bulk 
» of which renders them, when entire, inadmissible into 
our cabinets. 

Minerals considered with regard to external form 
may l)e divided into three classes ; namely, crystal- 
Ihie^ of definite or particular forms y and indifinite or 
amorpkous. 

A crystal, as far as its external figure is concerned, 
may be defined a more or less symmetrical solid 
bounded by plane surfaces, and the surfaces them- 
selves bounded by right lines. These surfaces are 
commonly called ov faces y and when very mi- 

nute, yhce/5. The line formed by the junction of two 
planes is called an edge; and the point in which three 
or more planes unite is called a solid angle. Where 
the primitive form of a mineral is well knomi, all the 
secondary crystals may be described as modifications 
of this form ; in this case, however, it will often be 
necessary to have recourse to diagrams or figures, in 
order to explain by a glance what no words can give 
an adequate idea of. But where figures are not at 
hand, and words are the only medium that we can 
make use of, it is convenient and indeed absolutely 
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ruiccssary to assume certain regular forms of solids as 
models, vv itlnvliieh existing crystals may be compared, 
and thus brieily and clearly described. 

The prhfUj formed of three or any greater number 
of sides, is a model to vvliiefi a great variety of cry- 
stals may be conveniently referred. It consists essen- 
tiaily of planes parallel to and surrounding an imagi* 
nary axis, and of two others (called bases), one at each 
extremity of the axis. Hence in every prism we have 
lalc7’aL faces lateral edges^ ienmnal faces and 

edges and^o/^VJ angles adjacent to the termmalfaces\ 
A vei’y long prism is often called a capillary crystal, 
particularly when tlio diameter is so small as to render 
tlie lateral faces indistinct : a very short prism on the 
other hand obtains the name of tahtilar^ where the 
length of the terminal faces exceeds that of the late- 
ral ones. Werner indeed has adopted the table as one 
of the primary models of crystals ; but 1 believe that 
it will be found more convenient to regard this form 
as an extreme sometimes of the prism, and sometimes 
of tire single and double pyramid. The opposite late- 
ral faces of a prism are symmetrical, the adjacent ones 
are rarely so, there being for the most part a con- 
siderable difference In their respective breadth, and 
often ill their figure. When of two prisms of the same 
species the number of late^l faces in the one exceeds 
that of the other by an equal, a double, or any other 
multiple, it is convenient to consider that with the 
most faces as a variety of the other produced by new 
sections oil the lateral edges, and parallel to the axis: 
it the lateral edge is replaced by a single face, 
c 2 
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the conversion of a four- or six-sided prism to an 
eight- or trvclvc-sided one^ tlie edge is simply re- 
placed or irtiiicaled^ If the edge is replaced by t\' o 
faces it is said to be hevelledj and so if the. number 
of faces be still greater it is bevelled and truncated, 
doubly bevelled, &c. ; or, more simply, l eplaeed by 
three, four, five, &c, secondiiry faces. In like man- 
ner the edges adjacent to the bases may be replaced. 
A solid angle may be replaced by a single plane, in 
which ease it is said to be truncated ; or it may be 
replaced by sections along the edges of the planes, 
converging more rapidly than the edges or planes 
them-selves : tins is not an uncommon modification , 
a!ul it is rather remarkable that no simple term should 
have been invented expressive of It, 

The lateral faces of a prism never undergo any 
change, except such as is occasioned by the modi ft* 
cations of the adjaccjit edges or solid angles: but the 
terminal faces arc very iVeqnently modified by the su- 
perposition of pyramids; when this happens the prism 
is said to be terminated ly pyramids. 

Tile number of faces of the terminal pyTamid is 
usually either equal to that of the lateral faces, or one 
half, or some other sub-multiple. The terminal pyra- 
mids are syuimetrical with regard to each other, ex- 
cept in Tourmaline and a others, where they differ 
remark ubly in tlie number of faces, and in the angle 
of their inclination upon the lateral faces of the prism. 
1'be terminal pyramitls are conformahle when, cor- 
respoiichng in the nnndjer of their faces, they also 
i'orrespond in the relative position of these with re- 
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^ard to the lateral faces ^ and ^mconformalle when 
this coirespoiideiice does oot take place. Tlie ter« 
miiml pyramids themselves are liable to the modifica- 
tion of truncatiire on the edges of the p)'ramid ; and 
both of simple truncature and of rcpiaccnient by se- 
condary pyramids on the point or a]>ex of the pyra- 
mid. 

f he second general model to which crystals may 
]>e referred is the cube and rhomboidal dodecahedrmt* 
In these the most perfect symmetry of form is oh- 
seiwahloj all lines passing through the centre of the 
crystal and at right angles to each other are equah 
VV hen one solid angle or edge undergoes a modhicu* 
tioiij all the others generally do the same^ and to an 
ccjual extent ; hence there is no distinction of lateral 
and terminal ]>lanes. 

The third general model is the regidar ielrakedrOTi. 
It is not of IVecjueiit occurrence^ but is extremely well 
characterised: it is a triliedral pyramid^ in which the 
triangular faces that compose the sides and base of 
the figure are all equal. Hence the points of all the 
three solid angles are equidistant from the centre of 
the crystal^ and they all undergo the same modihea- 
tionsj which are often considerably comjiiicatcd. The 
same perfection of symmetry is observable in the edges 
of the crystal^ wdiether they are entirej or replaced 
by one or more secondary planes. 

. The fourth general model is the double pyramid ^ 
formed by two equal and similar pyramids joined to- 
gether by a common base. The edges indicating this 
base are either in the same plane or in different planes : 
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to the latter variety bcloiig^ the rkomloids^ which may 
conveniently be regarded as double pyramidsj of 
which a line passing tiirough the two solid acute 
angles may be regarded as the axis. The opposite 
angles and edges of this class of crystals are nsiially 
symmetricLilj and uudergo the same mod ili cations ; 
but this symmetry does not extend to the adjacent 
angles and edges. Sometimes a prism is interposed 
between the two pyramids, and such ^ arieties may be 
regarded as helouging to the first model or the prism. 
All the bevclied, and bevelled and truncated tabular 
crystals of Werner may with more propriety he con- 
sideved as deeply truncated double ji^Tamids vvitli or 
without a short intervening prism. 

There are none but a few of the most complicated 
and irregular ro'ystals which may not be very intelligi- 
bly described as one of the lom a])ove-nientioned ge- 
neral forms, more or less modified on the solid angles, 
the edges, or the terminal faces. It must however be 
carefully kept in mind that these general or primary 
models have no connexion with the real primitive 
forms of crystals ; and that they are adopted merely 
for the convenience of abbreviating and rendering 
more inteliigiblc the descriptions of their external 
forms. If however the student should imagine that 
the real cry stals of minerals, such as nature presents 
them, are formed with all the precision that charac- 
terii^es the models of the crystailogTaphcr, he will \n^ 
general find himself much mistaken. By far the greater 
number of crystals are either imbedded in other sub- 
stances from which it is difficult to disengage them 
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without much injury, or inhere by one extremity in 
amorj)hous or irrjperfectlv erystallisied matter of the 
^same iiature with themselves. Hence it is tliat very 
few prisms occur both terminations of which are en- 
tire. Not unfrequently also^ crptals by being formed 
ill narrow clefts are excessively compresseclj or in other 
ways are variously mutilated by the action of rhsturb* 
iiig forces as yet uninyestigated^ and tluis perplex not 
only the student but^the accomplished mineralogist. 
Their minuteness too^ vvheii the parts are much com- 
plicated, is frequently such as to elude the keenest 
eye, and the most adroit use of the common gonio- 
meter. 

It is often also bv no means easy to distinguish 
between real and spurious crystals. These latter are 
generally supposed to have been moulded in cavities 
occasioned by the decomposition and removal of real 
crystals. Thus Quartz is sometimes met with form- 
ing the walls of cubical cells once occupied by cry^stals 
of Pyrites; now, if Chalcedony, Calcareous Spar, or 
any other substance should be deposited on the sur- 
face of this Cellular Quartz, it is evident that it will 
take the impression of the mould ; and if afteiwards 
separated, either forcibly or by the gradual solution 
or erosion of the Quartz, will appear to be studded 
with cubical crystals. By a similar process, as is 
commonly supposed, Calamine assumes the form of 
certain varieties of Calcareous Spar ; and the Steatite 
of Bareith imitates the form both of Calcareous Spar 
and of Quartz, 

From the crystalline forms i proceed to the consi- 
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<]t?ration of the definite or particular forms^ of 
tliere are three different kinds. The or that 
which a]>j)roaches the nearest to the regular crystal- 
liiiCj is the arburescent. In general appearance it bears 
a more or less close resemblance to a vegetable spray^ 
hence its name ; but if examined minutely will be 
found to consist of crystals^ occasionally very perfectj 
implanted one into anothcrj aur! diverging or branch- 
ing off" in various directions, Sometimes the whole 
figure is nearly in one plane, like the elegant and per- 
fectly analogous forms exhibited by water crjstallizing 
into hoar frost on the panes of \vin clowns ; and to this 
variety belong the beautiful arborescences exliibited by 
the Carbonates of Iron and of Manganese in Calca- 
reous Slate; some of the native metals too, especially 
Copper and Gold, are very apt to assume this com- 
pressed arborescent form. Sometimes the branches 
spread equally on all sides as in the artificial Arbor 
Diaiue, and in native Silver, which not unfreqiieiitly 
occurs shooting through a mass of Calcareous Spar, 
Certain varieties of arborization have obtained pecu- 
liar names, as ret t form when the branches anasto- 
mose, and thus resemble more or less the meshes of 
a net ; pectinatedf when a number of short lateral 
branches are given out at right angles from nearly 
equal distances, on the same side or on opposite sides 
of a main branch, like tiic teeth of a comb. In all 
these cases there is an evident combination of two 
powers ; one, comm on or solitary crystallization, 
wdiich arranges matter in solitary polyhedral recti- 
linear figures ; and the other a mt>re active power, 
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resembling the lower forms of vegetable organization, 
and accordingly called by chemists efflorescence or 
saline vegetation, which arranges matter in fibres, 
either simple or branched, with a strong tendency to 
a curvilinear outline. Sometimes we may perceive the 
effects of this latter power imcombined with that of 
common crystallization, as in filamentous Native Sil- 
ver, the fibres of whicli are simply thread-shaped 
without any appearance of the jointed semi-crystal- 
line form of the proper arborizations. 

The second kind of definite form appears, in some 
cases at Ictist, to arise from crystallization modified 
and more or less disturbed by the combined effects of 
concentric attraction and gravitation. It has evi- 
dently been occasioned by matter in a semi-fluid state, 
being exposed to the siiniiltane ous action of the three 
forces just mentioned. To crystallization is owing 
the minute structure in short prisms or fibres late- 
rally aggregated ; to the concentric attraction it is 
owing that cacii of these fibres converges towards a 
real or imaginary centre, forming of the whole a 
curved thick plate, or several j)lates in successive 
coats like the structure of the onion ; and lastly it is 
owing to gravitation that these concretions do not 
form perfect spheres, but are more or less elongated 
into the mammillary, the reniform, the botryoidal, 
and the stalaclitic varieties. In some of the gloi)ular 
forms, as in globular Pyrites, the crystalline structure 
is very apparent, and the surface is generally rough- 
ened by protruding points of crystals ; l)Ut in others 
there is no appearance of crystalline structure. 
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Those minerals the forms of which are neither cry- 
stalline nor dehnitej are called Indejimte or 
phous. Sometimes one dimension, the thickness, 
bears but a small proportion to the other tw-o ; hence 
results that variety of indefinite form called superfi- 
cud or invesimg^ and which in almost every instance 
belongs to friable and pulverulent minerals ; also an- 
other variety called plaitd or memhrofiaceom^ as 
membriinEiccous S^ilver Amalgam* Where the three 
dimensions arc not very ruffereiit from each other, if 
the whole bulk is not considerable, the substance is 
said to he in pieces ; and, on the contraiy, if the bulk 
is considerable the mineral is said to be Massive, 

6* I now proceed to another set of external dm- 
racters depending for their existence, or at least for 
their manifestation, on the Action of Light; they 
are often modified by each other, and therefore it 
will be most convenient to treat of tlicm together# 

d'he hrst of these characters relates to the degree 
in which minerals arc permeable by light, or their 
tram par Cficy, 

A mineral is iranspareiri when the forms of ex- 
ternal objects are transmitted throngli it to the eve 
without any material alteration, as is the case in 
the purer varieties of Rock Crystal. W’hen from a 
slight degree of cloudiness in the medium the preci- 
sion and distinctness of the outline begins to be im- 
paired, transparency begins to pass into semi-irans- 
parenaj. 

Wdieii, from the [nogress of cloudiness, form can 
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scarcely if Rt all be observed, transhi coney begins, 
as ill Ciialccdony : the obstructions to the passage 
of light still further increasing, the transluccncy is 
only visible in thin shivers or at the edges ot the 
specimen ; and when the passage of light is entirely 
stopped (fpacilij conies on. Although in most cases 
the degradation from perfect transparency is caused 
by a cloudiness or milkiness, yet sometimes these 
effects arc produced by the mere intensity of colour ; 
in this case, however, perfect opacity never takes 
place. 

Most mineral specimens are translucent, often in- 
deed very faintly so ; when tran'tparent they are for 
the most part crystallized, though transparency is by 
no means a characteristic of all crystals. All the na- 
tive Metals and those of the Sulphurets which have 
a metallic lustre, are always, and in all the circum- 
stances in which nature presents them, perfectly and 
absolutely opakc. 

The reflection of light occasions the Imire of a 
mineral ; and of this there arc two or three kinds, 
and of each kind various degrees. Perfectly opake 
minerals being impenetrable by light, the reflection 
takes place wholly at their surface, and therefore 
without undergoing any refraction. The Metals, 
most of the metallic Suljihurets, and Plumbago ex- 
hibit the metallic lustre of various degrees of inten- 
sity, from the lowest glimmering to the full splen- 
dour of the scaly Pyrites, or of fluid Quicksilver. A 
scratch on the surface of most minerals is remarked 
by its want of lustre, and by its being of a lighter 
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colour than that of the mass; in minerals of true 
metallic lustre, on the contrary, the colour, if un- 
tarnished, is not altered in the scratch, and the lustre 
is considerably heightened. By these two characters 
the mixed or semi-meiallic which exists in va- 
rious red coloured ores, such as Cinnabar, Red Sil- 
ver, Red Copper, and many of the red Iron Ores, is 
distinguished from the true ; the scratch being al- 
ways of lighter colour than the mass, and the sub- 
stances being in certain positions more or less trans- 
lucent. 

Next to the mixed metallic is the adamanlwe 
lustre. All the minerals which exhibit tins kind of 
lustre are more or less translucent : the lustre itself 
is reflected from the interior of the mass with great 
vivacity, and is therefore not only reflected but re- 
fracted light. This kind of lustre is only possessed 
by substances the refractive power of which is very 
considerable, such as Diamond, Sulphur, and the 
native Salts of Lead. In all these substances, al- 
though by polishing the intensity of the lustre is 
increased, yet its kind or character is by no means so 
distinct, owing no doubt to the increased reflection 
from the surface, of light which has not undergone 
refraction, mixing with and confusing the refracted 
light from the interior. 

The next kind of lustre is the resinous : it exists 
well characterized and with the highest degree of in- 
tensity that it is capable of, in the translucent varie- 
ties of Blende ; also in some of the Pitchstones an 1 
the resinous Flints. 
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The last kind of lustre is the co7nmon or vitreous ^ 
of vvhich Rock-crystal furnishes one of the most per- 
fect exatiiples. 

The degrees of lustre according to the Gertiuaii 
mineralogists^ are the following : splendent y or the 
highest possible^ skiningy loeakir/ shining y glisfen- 
ingy and glimmerings which last passes into dull or 
tlie entire absence of lustre. 

Slight change of place prodneeSj in most minerals^ 
either no change of lustre^ or a rapid and flashing 
sMCcessioii uf light and comparative darkness. In 
all those minerals however of fibrous structure that 
are not absoluteiy dull and opake^ the lustre varies 
slovvly^ passing from one fibre to another as the po- 
sition of the mineral is slightly altered^ producing 
the same mutation of soft light as that whicli distin- 
giiislies satin from other stuffs : hence this kind of 
lustre is sometimes called satiny or silky y and^ when 
combined w^ith the lamellar instead of the fibrous 
structurCj pearly. In fibrous Gypsum^ in fibroii.'^ 
Arseniate of Copper^ and especially in that variety 
of fibrous Carbonate of Lime called Satin Spar^ may 
this character be obsen'ed in liigh perfection, A si- 
milar mutable lustre^ but collected into a single masS;, 
exists in the mineral called Cat^s-eye^ in Adiilaria, 
and with remarkable brilliance in the Chrysobcryl- 
In this latter the moving refracted light begins to be 
coloured ; it may tltcrefore be considered as forming 
ill some degree the passage to those beautiful and 
vivid reflections of coloured refracted lights often 
pseudo-iuetallic^f which are with reason so highly a^l- 
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Blired in tJie Opal^ tiie Labrador Felspar^ the Bi'on- 
xitCj and the Schiller Spar. m ,, . 

Frojii these casual and adveiititipTis col^outs we pass 
to the true or inherent Colours of Mkternls*, These 
are infinitely various, and many hf them reniaiikably 
beautiful ; it is no wonder therefore that th;ey should 
at all times have attracted special notice. I.i the 
works of Pliny and of the other- ancient naturalists, 
colour is often the only external character that is 
mentioned. The beauty of the gems, and therefore 
their entire value considered merely as objects of 
decoration^ depends on tlieir lustre and their colour , 
hence the colour of minerals is generally more at- 
tended to as a discriminating character than it really 
deserves to be ; and much tinre and attention have 
been mi profitably employed in composing and ar- 
ranging, with some pai adc, voluminous suites of co- 
lour for particular miiieials. The comparative va- 
lue of characters in natural history is founded en- 
tirely Oil their precision, and therefore on the brevity 
with vvliich they are capable of being expressed j but 
when we are told that the colours of a ]) articular 
mineral are wliite, blue, red, green, yellow, that of 
white sucli and such varieties occur, sucli and such 
of blue, of red, of green, and of yellow, wdiat can 
candour itself infer than that all this is egregious 
trifling? Where Nature has shown herself so capri- 
cious witli regard to one character, it is reasonable 
to suppose (and we find the inference corroborated 
by fact) that she has eompensated the vagueness of 
that by the precision of some other. That colour 
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in many ca^es, of high importance it would he 
the very excess of prejudice to deny; but these cases 
are precisely those in which it may be expressed with 
tlie same brevity as any other character. The coloius 
of minerals^ as far as they have beerf chemicaliy 
examiaed^ are principally owing to metallic oxides 
and inflammable matter^ since the Earths^ the Acids, 
and the Alkalies^ in a state of purity are white, or 
colourless ; but of the eartliy minerals the essentia! 
ingredients are white, and those to which they ow-e 
their colour arc regarded for tlie most part as acci- 
dental and unimportant ingredients, if not impunties. 
in the inflammable minerals however, in the metallic 
ores, and in a few of the earthy minerals, the colour- 
ing matter is at least as important as the other parts, 
and generally much more so and in larger propor- 
tion: hence in these latter the colour varies but little 
in each species, and is a character of importance pre- 
cisely in proportion to its simplieity* 

7. The next general character of minerals is their 
Specific Gruvii^y for which a few words will sufHce- 
Specific gravity, as every one knows, is the compa- 
rative weight of equal bulks of matter <jf dhierent 
species, and, distilled ivater being the common term 
of comparison, the gravities of all other substances 
are expressed by the ratio which they bear to this 
assumed unit. The range of mineral specific gravi- 
ties is longer than that of any other class of natural 
liubstances, extending from 17> the gravity native 
Platina, to less than I, the gravity of the sujmrna- 
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taut minerals* All those species the specific gravity 
of which exceeds five times that of water belong to 
the class of metallic ores. The lieaviest earthy mi- 
nerals range from 3 '.5 to 4' 5, and include the gems 
and tlie Bafytic and Strontiaii genera ; most of the 
otlier solid earthy minerals are between 2" and 3'5 ; 
and the lower degrees are oceiipied chiefly by the 
clays^ and by other porous minerals of the argilla- 
ceous and magnesian classes, 

8. Another general character, but of restricted ap- 
plication, is derived from the impression made on the 
sense of touch by mineral substances, vulgarly called 
the FceL 

Some minerals are decidedly unchmus. like soap, 
to the touch, as Soapstone. Others though scarcely 
unctuous arc perfectly smooth^ as Pipe clay. Some 
again are drij^ arid or meagre^ as Chalk, earthy Fel- 
spar, and Tripoli. Some are roughs as Pumice ; and, 
lastly, others are harsh^ as Actynolite. 

9 and 1 0. The Odottr and the Taste. 

These characters are applicable only in a very few 
cases, but where they can be at all made use of are 
precise, and not liable to error. By the odour when 
rubbed, Swinestone is distinguished from common 
Limestone j and the saline minerals are distinguished 
from the rest by their sapidity, and from each other 
by their peculiar affections of the palate. 

The above characters are usually denominated the 
external characters of minerals, in contradistinction 
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to the phv'sica! and chemical oiicSj wliicli yet remain 
to be noticed* The distinction is not indeed very 
accurate or of much consequence ; I shall therefore 
without further remark proceed to the enumeration 
and explanation of these characters, 

One oi>scrvatiou may be made with regard to the 
whole of them; namely, that they arc not, like hard- 
ness, specific gravity, structure^ applicable to all 
mineral substances. In compensation however for 
this want of imiversahty they are, generally speak- 
ing, capable of affording important distinctions where- 
cver they do occur, 

1 1 . Magneiism, 

Fc'W minerals in their native state affect the mag- 
netic needle, but a considerable number do so after 
being subjected to the action of the blowpipe, A very 
small and merely accidental portion of Iron in the 
metallic state or in that of black oxide, will act vi- 
gorously on the needle, while a much larger portion 
ill a higher st^to of oxydation has no effect. This 
character ho w:ever distinguishes pretty accurately the 
Ores of iron from other substances. 

12, Elecliicii^ is a character of hut small con- 
sequence. It serves indeed to point out the Tour- 
maline and other pyro-electric minerals, and is con- 
nected with some curious and important crystallo- 
graphical facts; it must not therefore be entirely 
neglected. 
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13* Phosphorescence is a character of more ex* 
teasive application^ though not very precise ; and as 
it may be excited in tlie minutest portions of mine- 
ralsj is of use in serving to ascertain t!ie species in 
those cases where^ from intimate mixture with other 
substances^ the ordinary means of distinction cannot 
be had recourse to. 8andy Fluor disseminated through 
Quartz may thus be ascertained. There are two 
modes of exciting phosphorescence^ heat and friction, 
Fluor is an example of the former ; Piiosj)horescent 
Blende of the latter* 

14* Dotille Hef faction^ where it exists in a marked 
degree, is a character of considerable importance. 
It applies indeed to only a few of the crystallized mi- 
nerals, but in these is an admirable specific distinc- 
tion, In some minerals, as Calcareous Spar and Jar- 
goon, the double refraction is perceived even through 
parallel surfaces, but in others it is necessary to liav® 
even surfaces oblicpiely inelitied on each other for the 
manifestation of this character, 

15, The next character is the Action of Water ^ 
which is partly chemical and partly mechanical- By 
its solvent power it disting'uishes the mineral salts from 
the other classes : in these latter lio^vever there arc 
several species which, though insoluble, are more or 
less acted on by water, and derive from this circum- 
stance distinctive diaracters of some importance* 
Some minerals, as the unctuous clays, become plastic 
by mixture with water j others^ as Fullers’ Earthj^ 
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fall to pieces and are diffused through this fluid with- 
outj however, either dissolving in it or heconiing plas- 
tic* A fewj as Porcelain Clay, Lithomarga, and Pole^ 
are pennanent in water, but absorb it abundantly and 
with great energVi and hence adliere more or less to 
the moist tongue, 

16 . The Action of Acids is next to be considered^ 
but as the object in the use of these very powerful 
reagents is not to analyse the subject of experiment 
but only to obtain certain indications, the acid 
(which is generally the muriatic) is to be employed 
moderately dilute and at the ordinary temperature, 
Tlie native carbonates effervesce and arc soluble in 
the menstruum. In some, as Calcareous Spar, and 
Witherite, the effervescence is vigorous and the so- 
lution rapid ; in others, as Bitter Spar, even when 
pulverized, the effervescence is trifling and the solu- 
tion slow. Certain of the earthy minerals which 
contain silex, water, and alkali, in a particular state 
of combination, if pulverized and covered with acid, 
are, in the course of a few hours, converted into a 
perfect jelly as the Mesotype. 

17. The last set of characters are those derived 
from the use of the Blowpipe, The habitudes of 
a mineral with the blowpipe are, in fact, the effects 
prothiced upon it by exposure to various degrees of 
heat, from the lowest almost to the highest ; either 
by itself or assisted by the concurring action of 
fluxes of various kinds : with this advantage, how*' 
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ever^ over experiments performed in a furnace^ tliat 
in the latter case only the results are seen^ whereas 
in the former the whole train of phaenoinena from 
the beginning to the end of the process are brought 
immediately under inspection* These phseiiomeiia 
are all modifications of chemical action, relating 
therefore to the essential properties of the compo- 
nent particles of bodies ; and hence deserving of 
much reliance on, iji every attempt to form a natural 
arj aiigement of mineral substances, 

A blowpipe is a tube of metal or of glass, gene- 
rally of the former material^ for the purpose of de- 
livering a continued stream of air. This stream 
being directed across a flame deflects it more or less 
from its iiatuial vertical position, concentrating it at 
the same time and occasioning a more vigorous com- 
bustion, The air employed is generally either that 
of tlie atmosphere, or air wliich has been breathed ; 
sometimes oxygen gas is made use of, and some- 
times an inflammable gas, as the vapour of boiling 
.Alcohol, All of the latter class afford a large bulky 
flame ; but w avering, iniconcentrated, and therefore 
of little intensity. Oxygen gas gives an enlarged 
but well defined flame, very wliitc and of intense 
energy 5 too intense indeed to be of much utility, 
for almost every mineral melts before it, and so ra- 
pidly as scarcely to afford time for observing the pre- 
vious changes. Common air might seem d priori 
greatly preferable to air that has been breathed ^ yet 
in fact there is no very perceptible difference between 
them in energy ; and this very important circumstance 
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h the foundation of the distinction between the fixed 
and the portable blo\vj)ipe, and has eininently con- 
tributed to the utility of this instrument as an arti- 
cle of niineralogical apparatus. 

The continued stream of air, if inflammable va- 
pour, or oxygen gas, or atmospheric air, is made use 
of, must be furnished by some mechanical contrivance, 
as a pair of double bellows, a gasometer, or a large 
bladder ; all of which are more or less cumbrous and 
imperfect, and detract much from the facility w'ith 
which at all times and in all places the examination 
of a mineral ought to be conducted. But by em- 
ploying air that has been breathed, no other appa- 
ratus is required than a pipe of very simple construc- 
tion, the lungs and the mouth serving the purpose of 
double bellows. 

Few persons are able at first to produce a continued 
stream of air through the blowpipe, and the attempt 
often occasions a good deal of fatigue 5 I shall make 
no apology therefore for treating this matter some- 
what in detail. The first thing to be done is to ac- 
quire the habit of breathing easily and without fatigue 
through the nostrils alone ; then to do the same 
while the mouth is filled and the cheeks inflated with 
air, the tongue being at the same time slightly raised 
to the roof of the mouth in order to obstruct the 
communication between the mouth and the throat. 
When this has been acquired, the blowpipe may be 
put into the mouth and the confined air expelled 
through the pipe by means of the muscles of the 
cheeks : as soon as the air is nearly exhausted, the 
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expiration from the lungs instead of being made 
through the nostrils is to be forced into the cavity 
of the mouth ^ the communication is then instantly 
to be shut again by the tongue^ and the remainder 
of the expiration is to be expelled througli tlie nos- 
trils, Tlie second and all subsequent supplies of air 
to the blowpipe are to be introduced in the same man- 
ner as the first : thus with a little practice the power 
may be obtained of keeping up a continued blast for a 
quarter of an hour or longer without iiieouvenience. 

Much depends on the mze of the external aperture 
of the blowpipe. If ^o large that the mouth requires 
very frequent replenish ing, the flame will be waver- 
ing and tlie operator will soon be out of breath : if on 
the other hand the aperture be too small^ the muscles 
of the cheeks must be strongly contracted in order to 
produce a sufficient currentj and pain and great fa- 
tigue of the part will soon be the consequence. An 
aperture about the size of the smallest pin-hole will 
generally be found the most convenientj though for 
particular purposes one somewhat larger or a little 
smaller may be required. 

Several varieties of form have been recommended 
for the blowpipe : they all have their advantages and 
disadvantages. Upon t!ie whole it appears desirable 
that there should be an expansion of the tube some- 
where between the two extremities; l)oth for the sake 
of collecting and retaining the condensed moisture 
of the breath, and for producing a regulated pressure 
and therefore a regular blast : the nozzle also should 
be tipped with a moveable piece for the convenience 
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of giving nt least three difFerent sizes of aperture. 
These coiiditlous being obtained^ other circumstanees 
are of small importanccj provided neither the bulk 
nor weight of the instrument be troublesome* 

The fuel for this little reverberatory furnace (as the 
blowpipe apparatus may without impropriety be de- 
nominated) is oilj tallow^ or wax kept in combustion 
by means of a wick : the oil is the worsts the tallow 
is better^ and the wax is the best ; not only as being 
the cleanest and free from any offensive smelly but also 
as affording a greater heat. The management of the 
wick, too, is a matter of some nicety : it should neither 
be too high nor snuffed too low, and should be a little 
bent at its summit /rom the lilast of the pi)>c. All 
casual currents and drafts of wind ought to be care- 
fully avoided, as rendering the flame unsteady, and 
very materially impairing its strcngtli. The above 
conditions being duly complied with, the flame while 
acted on by the pipe will evidently consist of two 
parts, an outer and inner : the latter will be of a light 
blue colour, converging to a point at the distance of 
about an inch from the nozzle^ the former will be of a 
yellowish white colour, and will converge less perfect- 
ly. The most intense heat is just at the point of the 
blue flame. The white flame consists of matter in a 
state of full combustion, and calcines or oxygenates 
substances immersed in it: the blue flame consists of 
matter in a state of imperfect combustion, and there- 
fore partly de oxygenates metallic oxides which are 
placed in contact with it. 

The supports of the various substances while un> 
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dergoiiig tlie action of the blowpipe come next to be 
considered. Of supports there arc two kinds, com- 
bustible and incombustible. The combustible support 
(used chiefly for metallic ores) is Charcoal. The 
closest grained and soundest pieces arc to be selected 
for this purpose, and even the best often split and be- 
come rifty after being used for a short time; this will 
not unfrequently happen in the middle of an experi- 
ment, when the melted globule sinks into the cracks, 
is lost, and the experiment must be begun again. In- 
stead of sticks of charcoal some persons recommend 
that the charcoal, after being very finely pulverized, 
• should be moistened with a solution of gum traga- 
caiith, and moulded into a convenient form, a plan 
that \vell deserves to be fairly tried ; perhaps simply 
moistening the charcoal-powder, and then submitting 
it to the action of a very strong screw-press, might be 
still better. The incombustible supports are Metal, 
Glass, and Earth; in the use of all which one general 
caution may be given : to make them as little bulky 
as possible. The support always abstracts more or less 
of the heat ; and in many cases, especially where me- 
tallic spoons are employed, entirely prevents the flame 
from producing its due effect. The best metallic 
support is Platina, because it is infusible, and trans- 
mits heat to a less distance and more slowly than 
other metals. A pair of slender forceps of brass 
pointed with platina is the best possible support for 
non-nietallic minerals that are not very fusible : for 
the fusible earthy minerals and for the infusible ones 
when fluxes are used, leai-platina will be found the 
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most convenient; it maybe folded like paper into nvy 
desirable form^ and tlie result of the experiment may 
be obtained simply by unfolding the leaf in which it 
w'as wrapped up. Glass supports are slender tubes or 
rods of this substance: if the mineral to be examined 
is of a loiigish or fibrous shape^ one end may be ce- 
mented to the top of the glass rod by heating it^ and 
in this state it may be further examined with great 
convenience. Earthen supports are used only for ex- 
temporaneous cupcllatioii ; tliey are best made of 
bone-ash j and must of necessity bo of a certain bulk 
in order to absorb the litharge and other impurities 
which it is the object of this process to separate from 
fine mciaL With regard to the magnitude of the 
specimens required for examination no very [irecise 
rule can he given : the most fustlde^ such as some of 
the metallic ores^ may be as lai'ge as a small pea, 
vdiiie the more refractory of the earthy minerals should 
scarcely exceed the bulk of a pin’s hear!. 

The heat that is first applied to investigate the pro- 
perties of mineral substances should be verv low, not 
exceeding that which exists a little on the outside even 
of the yellow flame ; at tills temperature the phospho- 
rescence is best elicited, ami decrepitation for the 
most part takes place ; the fusible indatnmabics begin 
to melt, and the metallic and most ether mineral salts 
lose their water of crystal] izat ion. The yellow flame 
wall raise a substance to a tolerably full red hear, by 
which the following effects are protliicech Many 
-changes of colour take place, all the yellow ores of 
Iron become red, and the peacli-blossom tinge of 
flow'ers of Cobalt becomes blue : certain earthy mi* 
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nerals lose their water of crystallization or of compo- 
sitioiij and exfoliate, as Gypsum ; or throw up coarse 
and irregular raniificatioiis^ as Prehiiite and Mesotype. 
At this temperature also^ carbonate of Strontian be- 
gins to tinge the fiame with its peculiar erimson co- 
lour, and muriate of Copper with its bright green co- 
lour, The roasting of all the metal lie ores is best car- 
ried on at this heat : Sulphur and Arsenic are driven 
off and exhibit their characteristic odours, grey An- 
timony melts, native Bismuth runs out from the ma- 
trix through whicli it is disseminated, and Peavispar 
and spathose Iron blacken and become magnetic* In 
the still higher degree of heat produced at the point 
of the interior blue flame, although some minerals still 
coutinuc perfectly refractory, and undergo but little 
change of any kind, yet the greater part are very sen- 
sibly altered. Some, as Pearl stone, enlarge very con- 
siderably in hulk at the first impression of tlic heat, 
hut are with difficulty afterwards brouglit to a state 
of fusion ; others become covered witli a superficial 
glazing, and the sharp angles and edges become glossy 
atid rounded off. Others consisting really, though not 
visibly, of an intimate mixture of two substances dif- 
fering in fusibility, undergo the process of friltwgy 
in which refractory grains arc dispersed through a vi- 
treous mass. In others a complete fusion takes place, 
and ])rodtices a spongy, opakc, semivitreous mass 
called a Slag, or an opake glass called an Enamel, or 
a more or less transparent or true glass ; which latter 
may vary in texture from compact to porous and 
sjHiugy or intumescent. 

In examining tlic habitudes of the earthy minerals 
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With the blowpipe no fluxes are required^ whereas to 
most of the metallic ores fluxes will be found at almost 
all times a very useful and often a necessary addition. 
The ores of the dilBciiltly reducible metals^ sucdi as 
ManganesCj Cobalt^ Chrome, and Titanium, are cha- 
racterized by the colour ndiich tlreir oxides give to 
glass ; in all these cases therefore vitreous fluxes must 
be largely made use of, both to dissolve the earthy 
matter with which the oxides are generally mixed very 
intimately, and to furnish a body; with little or no 
colour of its own, which may receive and suMciently 
dilute the inherent colour of the oxide. I say svffi^ 
cienily dilute, because the colour of most oxides is 
excessively intense, and most persons in their first ex- 
periments of this kind are very apt to obtain ambi- 
guous results in consequence of using so large a pro- 
portion of oxide that the glass whetiier blue, red, or 
green, appears quite black. With regard to fluxes 
the following will, 1 believe, be found amply sufficient. 
Where the object is not only to dissolve the oxide, 
but at the same time to retain it at a high state of 
oxydation, the flux employed should be either nitre 
or a mixture of this with glass of borax, or, still better, 
nitrous borax, formed by dissolving common borax in 
hot water, neutralizing its excess of alkali by nitric 
acid, then evaporating the whole to dryness, and 
lastly hastily melting it in a platina crucible. For an 
active and at the same time non* alkaline flux b oracle 
acid may he used, or neutral borate of Soda : and 
where a slight excess of alkali is required, or at least 
does no ham, common borax by itself, or mixed with 
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a Htde creatii of tartar ti strong reducing flux 
is wan ted j may be had recourse to. For coloured 
glasses the proper support is Icaf-platinaj hut for re- 
ductions charcoaL In the latter case tlic ore, pre- 
viously roasted if it contain either sulphur or arsenic, 
is to be pulverized, and accurately mixed with the 
flux ‘ a drop of water being tlieii added to make it 
cohere, it is to be formed into a ball, and deposited 
in a shallow hole in the charcoal, being also covered 
by a })ieee of charcoal if a liigli degree of heat is 
wail ted- The easily redLidble metals however may 
be treated with less cerentony; a bit of the ore being 
placed on tlie charcoal, and covered with glass of 
borax, v;ill in tire space of a few secoiuls be melted 
by the blowpipe, and converted into a metallic glo- 
bule imbedded in a vitreous scoria. 

In all cases where a metallic globule is obtained, 
it should be separated from the adiiering scoria, and 
examined as to its malleability, and other external 
characters ; being then placed a second time on the 
charcoal but witSiout flux, it is to l^e brought to a state 
Of gentle ebullitioji, during which the surface being 
oxygenated will exhale a heavy vapour that eondeuses 
oil tlie blowpipe, or falls doivu on the charcoal in form 
of a ]iowder or of spicular crystals, from the colour 
and other characters of wliicli the nature of the metal 
mav' j)rohably be ascertaineiL If any suspicion is en- 
tcrtaiiicd of a portion of silver or of gold being mixed 
With the oxvdable metal, the button must be placed 
on \\n earth cu support, and there brought to a full 
melting heat : hy degrees the oxydahle metal will be- 
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come scorified^ and will entirely sink into the support, 
leaving on the surface a briglrt bead of Jitie metal if 
any such was contained in the alloy : but the proper^ 
tion of this last being generally very small, and the 
entire mass of the alloy often not exceeding a large 
shot, it is not unfreqiiently necessary to have recourse 
to the magnifying glass to be fully convinced of the 
presence or absence of line me tab 

1 have now described all the external, physical, and 
chemical characters that are employed in identifying 
simple minerals ; and the student who makes himself 
familiar with these will have gained no slight advance 
in the knovviedge of miueraIog\\ If a specimen is pre- 
sented to him he wall be able to undertake a scientific 
{or at least a technical) description of it, and may 
perceive in what circumstances it resembles, and in 
what it dilfers from, any other specimen with which 
he may choose to compare it. Hc^vill however natu- 
rally be anxious not only to investigate a substance 
himself, but to examine the account given of it by 
those mineralogical writers ■whose works are tlcservedly 
in high repute. If it happens that he has been told 
the name of the substance in question, he has only 
to refer to the Index or Table of Contents, and is im- 
mediately directed to the object of liis search. — But 
if the name is unknown to Inm, how is he to proceed? 
Proba)>ly, judging from the analogy of the kindred 
branches of Zoology and Botany, will refer in full 
confidence to the beginning of the book for a Synop- 
tical Table, in which the diifcrent species shall be ar- 
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ranged conformably to certain essential cliaracters, 
the presence or absence or peculiar inodificatioii of 
which will enable him to detect first the elass^ then 
the orderj next the ^emis^ and lastly the species^ to 
.whicli any individual belongs. On inspection however 
of the Table he %vill find that the species are indeed 
arranged into groups ^ but that citlier no coniinon 
characters are prefixed to the groups, or tliat they re- 
late to the real or supposed results of chemical analy- 
sis^ If he himself knows any thing of practical che-- 
inistry, he rvill be well aware how long and dilTicult a 
problem it is to perform a correct analysis, and will 
therefore, if excluded from all assistance except that 
of books, abandon his pursuit in disgust from the mere 
impossibility of proceeding ; or, if he has access to an 
instructor or a ticketed cabinet, must consult them at 
every step, with the certainty of being misled when- 
ever they are themselves erroneous* In this respect 
the student of zoology or of botany has an infinite 
advantage over the mineralogical student : he gathers 
a plant in his walk ; lie perceives that it is possessed 
of the usual organs of fructification, and therefore that 
it is a phieuogamous plant, and of course not a crypto- 
gamous one : the phoenogamoiis plants are arranged 
in tw enty-three classes, according to the number and 
position of the stamina : he finds that the individual 
in question has a considerable number of stamina si- 
tuated on the receptacle : this character directs him 
with certainty to the thirtcenili class, and thus excuses 
liim from the necessity of paying any attention on 
this occasion to the eighteen other classes. Proceed- 
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ing in his search he finds a number of pistilla sur- 
rounded by the stamens ; hence he is assured that hie 
plant is in the last order of the class 5 or in technical 
phraseology that it belongs to the cleiss polyaudria, 
and the order polygynia: the order is again subdivided 
into sections according to the number of leaves in the 
calyx j and the plant in ( juestion belongs to that wltich 
has a five-leaved calyx. In this section there are only 
four genera^ one of which is characterized by a nec- 
tariferous scale at the base of each petal j this deter- 
mines his plant to be of the genus Ranunculus: be 
then observes the lanceolate form of the leaves, and 
the upright stem, and thus ascertains it to be the spe- 
cies Lingua. All this is done with little risk of error, 
by the sole assistance of Limiieus's System a or any 
other analogous work ; the student perceives that he 
makes progress, and at every step becomes more and 
more attached to his pursuit. If on the other hand 
luestrikes a specimen from a rock, or procures a mass 
of crystals from a mine, and again lias recourse to his 
Linmeus, he finds indeed a regular arrangement of 
minerals into Earths, Salts, Inflammables, Metallic 
Ores, and Organic Remains, but no preeise characters 
by which these several classes may be distinguished 
from each other. The sapidity and solubility of the 
Saits, the combustibility of the Inflammables, and the 
structure of the Organic Remains, may indeed serve 
for these three classes ; but for the two others, which 
include at least four fifths of the whole, there^ is no 
distiiietion whatsoever. Here therefore our student h 
stopped at the very outset. If, however, trusting to 
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chance or to his own notions or prejudices^ he consi- 
ders his specimen as belonging to the class of Eartlis 
and seeks for it among them, he soon proceeds from 
donbt to' utter uncertainty ^ turns in despair to the 
class of Metallic Ores with no better success^ and 
finishes with a resolution to take some other guide 
than Linnreus throngli the Mineral Kingdom* 

If w'c discard the Limia^au amingcmeiit of minerals 
as incorrect and whoily inadequate to the use of tlie 
student, and lia'v e reconise to more modern authori- 
ties, vve shall not iiiid ourselves in tiiis particular much 
benefited l>y the change* Hauy and Werner, the inas- 
ters of tlie two rival schools, have eacli of them fur- 
nished ns w ith their methods ; the latter indeed only 
through the medium, but the authorised medium, of 
his pupils* 

Haiiy distributes all the known mineral substances 
among four classes* The first comprehends the Aci- 
diferoas bodies, being those into the composition 
of which any acid enters; this is again subdivided 
into four orders, according as the acid is free, or 
combined with aix earth, with an alkali, or with a 
compound alkaliuo-eartliy base. The second cJ^iss, 
entitled Earlhi/ substances, is not subdivided into 
orders or genera, but consists of forty- two sjjecies 
with an appendix of twenty-six other substances, 
the claims of which to the rank of species are con- 
sidered as dubious* 'Fhe third class takes the Non- 
7 netalfic CQ7nbuitiblcs. The fourth and last class ia 
the Melatlic^ in which the native metals and their 
ores are arranged in tliree orders, denoting the dif- 
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ficulty or ease ivith which tliey are reduced to the 
metallic state, and these orders are again subdivided 
into twenty-two genera. From this sliort summary 
it is evident that the arrangement of Many is neither 
calculated nor intended for the assistance of the stu- 
dent, but is to be regarded as an imperfect attempt 
at a natural arrangement founded on the composition 
of minerals as deduced from the results of chemical 
analysis. 

The Wernerian arrangement differs in many im- 
portant particulars from that of Ilaiiy; it approaches 
much nearer to a natural order, but is scarcely more 
useful to the student. It is divided into the four 
classes of Earthy, Saline, Inflammable, and Metal- 
lic Minerals. The Earthy Minerals arc subdivided 
into eight undefined genera, seven of wiiich appear 
from their names to be purely chemical, but in fact 
are only partially so. Of these the first is the Dia- 
mond genus, including only one species, Diamond 5 
it appears at the head of the Earthy class in conse- 
quence, doubtless, of its external character of hard- 
ness and its infusibility. The second is the Zircon 
genus; chemical, inasmuch as it includes the few 
minerals in which the Zircon earth has been found, 
but in some degree dejicndi ng on other characters as 
it includes the Cinnamon stone, which has not yet 
been analysed, and in whicli therefore the existence of 
Zircon earth can only be presumed. The third is the 
Flint genus including 5(i species : among those are 
some in which the proportion of siliceous eartli 
scarcely amounts to 5 per cent. : while in others it 
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amounts to upwards of 90 per cent.: thisgenm there- 
fore is only iinperfeetly cheniical ; nor is it more con 
sistent with itself if tried bv the test of external cha- 
racters ; for while seven of the families into which 
it is divided, namely, the Chrysolite, the Garnet, the 
Ruby, the Schorl, the Quartz, the Pitchstone, and the 
Felspar families, may he characterized by the higher 
degrees of hardness, yet the other, the Zeolite fami- 
ly, includes several minerals of b? no means remark- 
able hardness. The Clay genus, with its Clay, Clay 
Shite, Mica, Trap, and Lithomarga families, is open 
to precisely tlie same kind of remarks as the Flint 
genus. The same also may be said of the Talc genus. 
The Calcareous genus is purely chemical, as also are 
its subdivisions i>f Carbonate, Phosphate, Fluate, and 
Sulphate of Lime. The Barytic and Strontiaii genera 
arc likewise purely chemical. The ninth or Hallite 
genus relates merely to the easy fusibility of the two 
species which compose it. 

Hence it appears that even the Wernerian arrange- 
ment, with all its excellence, is by no means calcu- 
lated for the use of a learner so situated as to he 
obliged to depend on books and on bis owni industry, 
with such specimens as he can himself procure from 
the rocks in his vicinity. The general result there- 
fore is, and it is somewhat mortifying, that while the 
thousands and almost the tens of thousands of spe- 
cies which solicit the attention of tlie Zoologist and 
Botanist are very capable of a proper graduated ar^r 
rangemeut, in which the inquirer proceeds from the 
nmst general characters to those that are less so, and 
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thus by deuces arrives at those which are specific 
and peculiar^ the Mineralogist^ who may draw his 
distinctions from external appearance and impres- 
sionsj from physical properties or chemical phaeno- 
jnenaj has hitherto been completely baffled in his 
attempts to bring under a similar arrangement the 
two or three him died species that form the objects of 
his study. It appears however to that the causes 
of these failures have arisen rather out of incidental 
circumstances tlian out of the nature itself of the 
subject. Linnaeus himself was not by any means the 
first Tnineralogistj and scarcely among the first of 
his day 5 and the knowledge possessed even by the 
ablest, the most accurate, and the most inquisitive 
persons at that time, of mineral substances j was 
very limited, vague, and erroneous, wlien compared 
witfi tlie information on this subject possessed by the 
nioderns- If tlie Linnsean aiTangemeut was botli 
deficient and erroneous at the period of its pub- 
lication, how can it be that these defects should not 
iiave been aggravated tenfold in the endeavour to 
make it comprehend all the subsequent discoveries 
in a science of which so large a proportion of what 
is really valuable has been collected during the last 
forty years ? With regard to the two modern syste- 
matic authors, it should be borne in mind that they 
are also teachers of minei alogy, and amply furnished 
with specimens and all other aids ; most of the first 
mineralogists of Europe have proceeded from their 
schools, they have had ample practical proof of the 
erticaev of their mode of instruction, and would na- 
k2 
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turally therefore be led to discourage^ or at least to 
take no pains in facilitating, the progress of the 
solitary student, wlio, ivhatever be his abilities and 
whatever be })is industry, must long feel his inferio- 
rity to one who has been educated in a regular sdioot 
of the science, enjoying the advantage not only of 
booksj but of living instructors, of well furnished 
cabinets, and of that encouragement and emulation 
which can oiiiy be duly excited, in scientific as well 
£is in other pursuits, by the support of companionii 
and the opposition of rivals* 

Under these circimistances it becomes very desir- 
able that some new attcini^t should be made to con- 
struct an arrangement, whetlier natural or artificial 
is of little coiisecpience, which by enabling the un- 
assisted student to identify species, may thus intro- 
duce him to the published systems at least of those 
eminent professors to whose works and instriicjtion^ 
the science is so deeply indebted* 

The present attempt to supply this acknowledged 
deficiency will, I am certain, be received with can- 
dour ; and if it shall be foimd to facilitate in any 
material degree the progress of the mincraloglcai 
student, 1 shall consider my labour in its composi- 
tion as well repaicL 
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CLASS J. 

NOy-METALLIC COAJEUSTIELE MIXERALS. 

§ 1* Coinbiistible ivitfi Oaitie, 

§ fL CoiiibusLible it bout Hamc. 

CLASS IL 

NATIVE METALS AND x\IETALH FERGUS MINERALS* 
ORDER U 

Vokti'tizable, wholly or in partj by the blo^^'pipc on 
charcoal, into a vapour wliich condenses in a pulvc- 
Tulent form on a piece of charcoal held over it* 

§ 1. Eniircly, or almost ciUirely, voiiidii/.able* 
f LuslTe ^iteialiic. 

fj. LiiHte nfm-nietuliic. 

§ 2* Partly volatiii^cablc ; tlie resirluo afTarding niotallic graias 
with borax, on L’harcoah 
f Lustre metaiik, 
f4- Lustre mm-mclaUic. 

§3, Partly vokit Sizable; tljc residue not reducible lo 
metallic state* 

y LiiSEre melfiilic. 

Lustre 


ORDER II. 

Fixed : not yolatilizable except at a white heat, 

§ 1. A\ssumeor preserve the inetallie form, after roasting on 
cha renal while any thing is dissipated, and siibscqueut 
fusion uitlt borax* 
t Lustre imtaiUc. 
t4, Lnsl re no tMuet a! I ic. 

§ 2* Not reducilde to the metallic state before the blowpipe 
on charcoal, either with or without borax, 
t jl fogjj fit ic (fft er nm t i ng, 

|| Auf after 





CLASS IIL 

EARTHY MINERALS. 



ORDER I. 

Solublej either wholly or in consider able proportion, in 
cold and moderately dilute muriatic acid. 

§ 1 . Effervesce vigorously, 

§ 2. Hffervescc very feebly in coldj but more vigorously in 
warmj muriatic acid. 


ORDER II. 


Fusible before the blowpipe, 

I 1. Hardness equal or superior to tixat of Quarts, 

§ 2. Hardness superior to that of common window glass ; ge- 
nerally yield ill some degree to the knife, 

§ 3. Yield to the knife ; and sometimes feebly scratch glass, 
§ 4, Yheld easily to the fenifcj and sometimes to the nail. 

§ 5. Very soft; yield to the nail. 


ORDER in. 


Infusible before the blowpipe. 

§ 1, Hardness equal or superior to that of Quarts* 
§ 2* Scratch glass; sometmies yield to the knife, 

§ S, Yield to the knife, 

§ 4, yield to the nail. 


CLASS IT. 


S A LI NE M i NE R ALS , 

Soluble ill water ; sapid. 

ORDER T. 

Afford a precipitate wdth carbonated Alkali. 

ORDER II, 

Do not afford a precipitate with carbonated Alkali, 





NON-METALLIC COMBUSTIBLE 
MINERALS. 


The substances^ of this class (with the exception of 
Diamond) are of low specific ^avityj scarcely ex- 
ceeding 2 when pure ; the hardest yield with ceisc to 
the knife; some of them are eminently comljiistiblej 
and the rest with greater or less ease and more or 
less completely by the action of the blowpipe. 







56 


CLASS I* 


SYNOPTICAL TABLE. 

§ 1* Combustible with flame, 

I, * Sulplnir, Yellow, <;reenish grey; burns with a blue flam© 

and a SLilfocating odour, 

4. Mineral Oil, Plui4, 

5- Mineral Pitch, Brown and brownish black ; insoluble in 
Alcohol. 

S* Black Coal, Black, shining; fracture slaty and small 
conchoidul; generally soils. 

9. Candle Coal. Greyish black; glimmering. 

Bituminous Shale. SceCl, IIL Sp, 79, 

10, Jet. Black, shining ; fracture large coiichoidal ; docs not 
soil. 

II. Brown Coal, Brown and brownish black; burns with a 

weak iiamc and an odour like peat, 

1?. Amber, Yellow and yellowisli white; strongly resino- 
electric by friction, 

1-1. Retinasphalt. Brownish yellow; fusible; partly soluble 
in Alcohol, 

15. Fossil Copal, Yellowish brown; fusible; insoluble in 
Aicohoi, 


§ 2, Combustible without flame, 

S, Diamoiuh Semi-transparent the hardest of all sub-^ 
stances. 


'* The numbers in tliis and in the following Synoptical 
I'abks refer ro the species , 
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CLASS 1. 


ISon-^metalUc Comhustibh Minerals. 


Sp. L 

Sl^LFHUR. Scliwefel IV. Soufre H. 

Colour yellow, passing on one hand to greenish 
and greyish, and on the other to orange i 
translucent, sometimes transparent; occurs 
in nodular masses and crystallized ; form, an 
acute pyramidal octohedron with scalene tii- 
angnlar faces, and its varieties; fracture un- 
even passing to splintei^, also coiichoidal ; 
lustre more or It^s shining, bet'ivecn resinous 
and adamantine ; brittle ; yields with great ease 
to thekuife^. — Sp. gr. about 2. — Rcsino-elec- 
tric l)y friction; readily fusible into a bx*own 
liquid ; easily inflammable, burning with a 
lambent blue flame and a suffocating odour.. 

a Volcanic Sulphur. 

Stake titic, spongiform, pnlvernlcnt; opake or 
slightly translucent, 

Sp. 2, 

Diamonb, Diamaiit IV. Diainant H. 

Occurs crystallized, and in roundish grains 
which often present iiidications of crystalline 
faces; form, the regular octohedron, and its 
varieties, which are usually curvilinear poly- 
hedrons ; structure perfectly lamellar, with 
joints parallel to tlie faces of the octohedron ; 
lustre splendent, adamantine; more or less 
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transparent ; hardness superior to that of 
every other substance; brittle and easily fran- 
gible.^ — Sp. gr. — *i‘6, — Infusible; %ery 

slowly combustible at a white heat. 

Appears to be pure Carboiu 
Sp, 3- 

Plumbago, Graphite. Black-lead, Graphit IK 
Graphite H* 

Colour iroii grey ; lustre glistening metallic ; 
streak shining^ lead grey ; unctuous to the 
touch ; sdctile ; yields to the nail ; soils ; 
burns, by a full red long continued heat, with- 
out dame or smoke, leaving behind a portion 
of red oxide of iron, 

90' 9 carbon; 9*1 iron. BerikoUet. 

Borrodale, Cumberland, 

Sp, 4, 

Mineral Oil. Erdol IK Eitume Uquidc IL 
Liquid* 

(K Naphtha. 

Perfectly fluid ; transparent ; colour pale yel- 
lowish or greenish ; takes fire on the a[)- 
proach of flame, affording a bright white 
light. — Sp. gr, 07* 

^ Petroleum. Earhadoes Tar, 

Fluid, more or less viscid; translucent ; colour 
redish brown passing to black ; burns rea- 
dily with a wick, but scarcely without un- 
less previously heated. 

Pitchford and xMadeley, Shropfehire ; not imeommou 
All lug cavnies and cracks i u shell limestone, 

Sp. 5. 

Mineral Pitch. Erdpcch W, 

When heated becomes soft, and approaches a 
state of viscid fluidity ; burns with a bright 
yellow flame till nothing is left but a few ashes. 



Cohesive. — Erdiges Erdpech JV. Bitume 
^I'ltiEeiix H. 

Colour blackish brown; dull; fracture earth 
imereii ; seetile ; witli a strong bituminous 
odour. 

Ill niiiiicnd veins Carb^irmckj, Cornwall; in septaria 
nein- Diinibarton, 

Elastic. — Mineral Caoutebone, Elastiches 

Erdpeeh Bitume tdiistiquc //, 

Occurs in nodular masses ; eulour blackish 
and greenish hroum passing into cream- 
brown ; trauslucent on the edges; elastic; 
sectilci^ — Sp. gr. 0*9 — 1* 

Odin misiCj near Casdetoiij Derbyshire. 
y Compact. — Asphalt. Schlackiges Erdpcch /F- 
Bitume solide H. 

Occurs ainarplious ; colour black and brown- 
ish black ; fracture coiichoidai with a shin- 
ing resinous lustre ; opake ; rather brittle, 
— Sp. gr. 1. — 1*6. 

Iij veins at tfan^hmend llilb Shropshire ; in mineral 
veins in Coni wall. 

Sp. 6, 

hiiNBRAL CoARCOAL. Miiieralisclie bolzkolile IF. 
Colour greyish black ; occurs in thin laminiCy 
mostly interposed betn-cen the lay^ers of Black 
Coal ; structure fibrous and ligneous^ with a 
glirauiering silky lustre ; soils stroiigh^ ; fria- 
hie ; burns nearly as rapidly as common char- 
coal^ without either flame or smoke* 

Sp* 7. 

Biuxjj Coal. Kilkenny Coal, "Welsh Culm. Stone 
Coal. Glaux kohle IF. Anthracite IL 
Colour greyish blacky with a shining resinous 
lustre sometimes inclining to metallic; burns 
with diffieulty_j without either flame or smoke; 
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does not when half consumed form a cmder 
as Black Coal docs* 

Southern pnrts of Krerknock, Caermarthenshirc and 
Pemhroko. Birch-hill near Wulsal, Staffordshire; 
Cruiiiinock in Ayrshire. Kilkenny in Ireland. 

Sp. 8. 

l^LACK Coal. Common Coal. Schiefer kohle 
Blatter kolde Grob-kolile IV. Houille H. 
Colour black ; occurs massive ; structure thick 
slaty, with usually thin interposed layers of 
mineral charcoal ; brittle and easily frangible ; 
fracture small and imperfectly conchoidal, 
passing into uneven ; lustre shining resinous ; 
soils. — Sp. gr, 1-2. — 1*3. — Burns with a 
bright flame and much smoke. 

The common coal of all the Kn^lish collieries. 

u Caking Coal ; Smith’s Coal. 

When laid on the fire, the pieces cake or ad- 
here together, and undergg a kind of semi- 
fusion. 

Slate Coal. 

Burns to a white ash, without caking, 

Sp. 9. 

(‘andlk Coal, Canncl Coah Splent Coal. Kennel 
kohle IV. Houille H. 

Colour greyish black ; occurs massive ; fracture 
imperfectly slaty, in the great, large and fiat- 
conchoidal or even, in the small ; lustre glim- 
mering re'^inous ; somewliat brittle ; does not 
soil ; burns with a i^riglit flame, at the sarae 
time decrepitating and flying into angular 
fragments. 

Wigan, I^ncushirc ; Clee Hill, Shropshire. Newcastle. 

Bituminous Shale* See Shalk, Cl, III. 
Sp. 7S. 


\ 
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Sp. 10* 

Jet, Peclikohle JV. Jayet H. 

Colour black, streak brownish blacky occurs in 
elongated reniform masses, in plates, anti 
the form of branches; stnicture ligneous; frac- 
ture large and perfectly coiichoidal, with a 
shilling resinous lustre ; does not soil, — Sp, gr* • 
P2, — Resino-eleatric by friction ; burns with 
a greenish flame and a bituminous odour. 
Imbedded in akimirmus shale at Whitby, \ orb shire. 


Sp, 11, 

llROtVN Coal* Bovey Coal, Wood Coal. Smtur- 
braiid, Brauiie kohle 

Occurs massive; colour brown and brownish 
black ; structure that of wood, or of other vcge- 
tables, where any particular structure can be 
observed; burns \vith a weak flame and an odour 
resembling that of peat. The more compact 
varieties arc nearly black, have a moderately re- 
sinous lustre, ail imperfectly coiichoidal trac- 
ture, and yield easily to the knife. The looser and 
lighter varieties are the palest in colour, are al- 
most or (piitc without lustre ; have an uneven 
earthy fracture, and generally yield to the nail, 

Bovcy Trnf^cy, Devonshire; inouthof the OusCj Sussex ; 
isle of Sky, Jsle of Camia, Scotlaad, 

ct Pyritous; Alaimerde /f. 

Differs from common Brown Coal in contain- 
ing a larger pro})ortioii ot earth and a va- 
riable quantity of pyrites, iii consequence of 
wliich it effloresces by exposure to air, and 
yields by lixiviatioii sulphate of alumhic 
mid green vitriol. 


Sp. VL ^ 

Ambvm* Bernstein Succin iJ. 

Occurs in nodules and in plates, stalactitic and 
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in loo^'C pieces ; brittle ; yields easily to the 
knife. — Sp. gr. I ’07. — Strongly resino-elcc- 
tric by friction; burns with a yellow flame and 
a fragrant odour, at the same time intumes- 
cing, but scarcely melting. 

Thrown up by the ‘?ca on the coasts of Norfolk, Suffolk, 
and Essex, and imbedded in gravel at Kensington 
near Lo ndon. 

a. Colour yellow passing into orange ; transpa- 
rent ; fracture perfectly conchoidal, with a 
shining lustre between vitreous and resinous, 

/S Colour yellowish white; more or less translu- 
cent ; fracture imperfectly conchoidal, with 
a glistcuing resinous lustre. 

Sp. 13. 

Mellite. Honigstein W, Mcllite 

Colour honey yellow of various degrees of in- 
tensity ; occurs granular and crystallized ; 
form, a pyramidal octohedron, with the com- 
mon base square; sometimes the solid angles 
of the base are replaced, forming a dodeca- 
hedron ; fracture conchoidal passing into 
splintery ; lustre glimmering ; translucent ; 
softer than amber. — Sp, gr. about 1*6. — 
Slightly resino-electric by friction ; before the 
blowpipe it becomes of an o]3akc white with 
black spots, and is at length reduced to 
ashes ; wlicii heated in a close vessel it be- 
comes black. 

84 mellitic acid and water ; 16 ahimine. Klapr^ 
Sp. 14. 

Retin ASPHALT. Hatchett, 

Colour pale brownish yellow, opake ; occurs in 
irregular lumps; fracture imperfectly conchoi- 
dal, with a glistening lustre between vitreou>: 
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and resinous^ very brittle and soft*— Sp. gr. 

— When placed Oil a hot iron it melts^ 
smokes^ and burns with a bright flanie^ giving 
out a fragrant odour 5 soluble in potash^ and 
partly so in alcohol* 

55 Resm ; 42 Asphalt ; 3 Eartln UaicL 

Eovcjf Traccyj Devonshire ^ ad tiering to Brown Coal. 

Sp* 15. 

Fossil Copal* Higbgate Resin. 

Colour light yellowish dirty brown ; occurs in 
irregular roundish pieces ; lustre resinous ; 
semi-transparent; brittle; yields easily to the 
knife. — Sp* gr* 1*046. — Gives out a resinous 
aromatic odour when heated ; melts into a 
limpid fluid ; takes fire ivhen applie<l to tlie 
flame of a candle ; burns away euti rely before 
the blowpipe* Insoluble in pottish ley. 

Found m the bed of blue chiy at liigbgate near Lou- 
don. 
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CLASS n 


SYNOPTICAL TABLE 


ORDER I 


Volatilizabie, wholly or in part^ by the blo^vpipe an 
charcoal^ into a vapour which condenses in a pul- 
verulent form on a piece of charcoal held over it, 

§ 1 * Entirely^ or almost entirely^ volatihzablc. 


t Xiu$(rc metallic. 


( 75, Native Arsenic, Pale lead grey; fracture 
granular, 

70, Native Antimony, var, Tin white; 
structure lamellar. 


i 67* Native Bismuth, Redish white; structure 


L lamellar. 


Vapour f 71, Grey Anti;noivv* Very fusible. 
ipIiureous.iOO. Mofjbdena. Scarcely fusible. 


98. Native Telhirlum. Vapour acrid like that 
of horse-radish. 

70, Native Antimony, Tin white,- stnictme 
lamellar, splendent- 

15. Native Quicksilver, Fluid. 

Lustre noJi-tnetalliC, 

17. Cinnabar, Streak dorid blood colour, or 



sulphureous.”^ Red Antimony. Streak brownish red. 


77, Realgar. Streak lemon yellow arid pak 
orange ; very fusible ; intlaminnbie ; va- 
pour alliaceous and sulphureous. 

69, Bismuth Ochre. Yellowish and greenish 
grey; is reduced to metallic grains^ and 
then evaporates. 
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74. Antimonial Oclire. Ycllowislt and brown- 
ish ; whitens and evaporates without 
inekiiig. 

73. WhiLe Antimony, Melts easily, and then 
evaporates. 

10. Horn Quicksilver. Greyish white ^ lustre 
adamantine; when rubbed on moistened 
zinc it covers tbe surface of 1 1 lis latter 
with a film of Quicksilver. 


§ 2, Partly volatiHzable ^ the residue affording mC" 
tallic grains with borax^ on charcoal. 


t Lustre TJietalik. 


Vapour 

fillliiCCOUS. 


81. White Cobalt, Silver white; fracture fine 
granular; tinges borax blue. 

24. Vv hite Copjjcr* Yellowish white ; fracture 
fine grained uneven, 

79, Eright White Cobalt. Silver white, with a 
redish tinge; structure laiucllar; tinges 
/ borax blue. 

Cobalt, Redisb or whitish grey, 
fracture even and flat couchoida] ; whea 
roasted tinges fiiot glass blue, but borax 
generally olive green. 

6. Antimonial Silver, var, Silver white; 

structure finely iamellar. 

84. Copper JViekel. Yellowisb copper red; 
^ scarcely yields to the knife, 

8. Brittle Sulphuretted Silver. Bark grey; 

vapour sometimes slightly alliaceous, 

ItJ. Silver Amalgam, Silver white; whitens 
the surtaco of copper when rubbed warm 
upon it, 

9, White Silver, Light lead grey ; fracture 

even or uneven. 


10. Black Silver. Iron black; fracture smulj 
couchoidal. 


fi. Antimonial Silver, White; jitructure 
mtllar. 

F 2 
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m. Native Tellurium, var.i2.amM. Steel gre j 
and yc.Uowisli white; vapour acrid like 
!iorse~radis]i ; leaves behind a globule ot 
gold with siilver. 

11. Bismuthic Silver. Light lead grey; frac- 
lure fine grained uneven. 

68. Sulphuretted Bismuth. Light lead grey ; 
structure lamellar ; vapour sulphureous, 
sometimes also alliaceous. 

53. Triple Siilphuret of Lead. Dark blackish 
jircy ; ymlds a globule ot copper sur- 
rounded by a shell of galena. 

^3. Natke Tellurium, var. Dark lead grey ; 
St rt 1C tore lamellar; scctilcjin tihu laimtuv 
flexible. 

30 . Grey Copper. Diirk or ycllowisli '^rry ■- 
fracture iiu perfectly ccmchoidal ; dect c- 
pi tales. 




Vapour 

alliaceous. 


pS. Ar^^eniate of Copper. Affords a globule of 
copper. 

34. Martial A rseiiiate of Copper. Tale green- 
islibiue; lustre shining vitreous. 

Arseniaceof Lead, Affords a globule of 


t.. 


Red Silver. Dark metallic grey by reflect- 
ed, blood red by transramed liglit; va- 
pour sometimes alliaceous. 


§ 3p partly volatilizable ; the residue not reducible 
^ * to the metallic state, 

f Xiisfre metalUc. 

38. Common Pyrites, var. P>, Vapour allia- 
ceous. 

71. Grey Antimony, var. «. Dark kad grey ; 
Wuntely capillary. 
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76. Mispickcl. Whitish or redisli grey ; gives 
out an alliticeous vapour, and the residue 
attracts the magnetic needle. 

r 

t-j- Lustre non-tnetallic, 

foO. Arseniatc of Iron. Green. 

Vanour ! Pl^^i**'^*^colite. White. 

•illiUf'niiy "V* Red Cobalt. Crimson; tinges borax blue. 

I 82. Earthy Cobalt. Bluish and brownish black ; 

L tinges borax blue. 

17. Cinnabar var. i, «. Streak cochineal 
red ; vapour sulpimreous. 


ORDER II. 

Fixtid ; not volatilizable except at a white heat. 


§ 1. Assume or preserve the metallic form, after 
roasting on charcoal while any thing is dissipated, 
and subsequent fusion with borax. 


t Lustre metallic. 


Malleable. 


1. Native Platina. Greyish white; in grains; 

infusible. 

2. Palladium. In greyish white grains of a 

fibrous structure ; infusible by itself but 
melts easily with sulphur. 

35. Native Iron. Pale iron grey; flexible; 
magnetic. 

4. Native Gold. Yellow, whitish yellow', brass 

yellow. 

5. Native Silver. White. 

19. Native Copper. Red, 

7. Sulphuretted Silver. Dark grey; vapour 
sulphureous. 


3. Native alloy of Iridium and Osmium. In 
extremely minute greyish white grains ; 
infusible; very heavy; brittle. 
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10. Black Silver. Iron black ; fracture siuall- 
conclioidiil* 

13, Ciii’boivated Silver* Greyis^b blaek^ frac- 
tiire fine gruiticd imevcin 

5 U Galena. Lead grey ; sectilo ; vapour sul- 
phureous ; yields a globule ot lead* 

52* Blue Ixad Ore. Bluish grey ; feebly glim- 
iiierina ; vapour sulphureous j ytcids a 
globule of lead. 

23. Yellow Copper. Brass or gold yellow; soft; 
soniewluit brittle, 

20* Glaiiee Copper. Dark grey; sectile; fraC' 
ture ini perfectly conchoidal. 

22* Grey Copper, Dark, or yellowish grey ; 
brittle ; fracture imperfectly couchoidal * 
decrepitates, 

21. Purple Copper* Bedisb brown with blue 
tarnish ; scarcely sectile. 

f| Lustre non-metallic. 

14. Horn Silver* Malleable; very fusible. 

4. Native Gold, var, Pulverulent ; brown ; 
yields a globule of metallic gold. 

r25. Red Copper* I^ead grey by reflected, 

* blood red by transmitted light. 

I 3 0 * Etneral d Cop per. G lee n ; lust re v i t re ous ; 
scratches glass feebly ; tinges the dame 

1 of the blowpipe green* 

\ seld a glo- | Copper, Blue* 

bide of ^ Malachite. Emerald green or whitish 
metallic ^leeu ; yields easily to the knife* 

copper, Muriate of Copper" Green; tinges the 

flame of the blowpipe of a bright green 
and hhie, 

29, Chi vs<icolla* Bluisl) green or brown ; lus- 
tre resinous; fracture small conchoida!. 

32, Phosphate of Copper. Green; yields a 
redish grey globule. 
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Yield a glo- 
bule of 
Tuctallic 
lead. 


f55. Carbonate of Lead. Lustre adamantine ; 
fracture fine grained uneven, and small- 
conchoidal, 

56. Muriate of I^ad. Lustre adamantine; 

structure lamellar; sectile. 

57. Piiosphate of Lead. Lustre adamantine ; 

fusible, by itself, on charcoal into a glo- 
bulcwhicli becomes polyhedral bycooling. 

58. Sulphate of Lead. Lustre adamantine ; 

fracture compact ; yields to the nail. 

61. Chromate of Lead. Lustre adamantine ; 

orsingercd; tinges borax green. 

60; Molybdate of Lead. Lustre resinous glis- 
tening ; yellow, brown. 

1 54. Native Minium. Scarlet ; pulverulent. 


62. Tinstone- Decrepitates strongly ; scarcely 
yields to the knife; lustre resinous; dif- 
ficultly reducible. 

*85. Nickel Ochre, Greenish white; dull; gives 
a globule of nickel, and tinges the borax 
liyacintb brown. 


§ 2. Not reducible to the metallic state before the 
l>lo\vpipe on charcoal, either with or without 
borax, 

t Magnetic after roasting, 

r S6. Magnetic Pyrites. Bronze yellow; mag- 
netic. 

Vapour sul-y S8. Common Pyrites. Brass yellow and stc 1 
piiurcous. I grey. 

I 37. White Pyrites. Tin white, yellowish. 

L39. Hepatic Pyrites. Liver brown superficially. 

40. Magnetic Iron Ore. Streak brownish black ; 
magnetic with polarity. 

41. Red Iron Ore. Streak red. 

44. Jaspery Iron Ore. Brow nish red ; frag- 
ments cuboidul. 

42. Brown Iron Ore. Streak yellowish brown. 
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45, Clay Iron Stone. Stveafe 

Jowishj or brownish ; yields easily to the 
knife. 

46, Bog Iron Ore. Streak light yellowish grey ; 

lustre glisteningj resinous. 

47, Bine Iron Ore. Sky blue, semi-transpa- 

rent ; lustre vitreous. 

, var. fJ. Blue, dull, friable, 

earthy* 

48* Sparry Iron Ore* Structure lamellar ; trag- 
ments rhomboida ! ; lustre pearly, effer- 
vesces with acids. 

43, Black Iron Ore* Tii^iges borax violet. 

35* Red Copper, var* y. ? Brick red and me- 
tallic grey- 

93. Titanite, var* i^.and 7* Iron black j granular, 

Jtiagnetic qfier ronsting*^ 

t6. Black Copper. Bluish or brownish black ; 
V ap our ftu 1 ph u reo u s ; f usi b le by i t sell i n to 
a black slag ; tinges boras green* 

S9, Phosphate of BTunganese* Reilisb brown ; 
structure laniellar; fusible by itselt into 
a black enamel. 

gi. WollTani. Brownish black ; metallic ; 
structure lamellar ; decrepitates; fiisiblu 
by itself into a black scoi iaceous globule* 

63. Tin Pyrites, Steel grey and yellowish 
whi tc ; y apo u r sn ! p ti u rco u s . 

64* Blende* Redish, i>rovvnish, and yeliow'isl) ; 
lustre adainautine and ps undo- me tall ic i 
structure kmellar ; infusible. 

86. Grey Manganese* Steel grey and iron 

black ; infusible ; tinges liorax purple- 

87. Sulphuret of Manganese, Vapour sulphu- 

reous ; tinges borax purple- 
82* Eartliy Cobalt. Bluish or brownish black ; 
infusible ; tinges borax blue* 
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101. Tantalitc. Bluish black, with a feeble 

metallic lustre ; in large grains. 

102. Yttro-l’antalite. Iron black, with a shiiiing 

metallic lustre ; in large grains. 

94. Octohedrite. Blue or brown by reflected 

light, greenish yellow by transmitted 
light; scratclies glass ; infusible. 

95. Sphene. Redish, yellowish, greyisi), and 

blackish brown; scratches glass; fusible 
into a blackish glass. 

96. Pitchblende. Greenish or brownish black ; 

lustre resinous; heavy; infusible.* 

or. Uranite. Yellow or green ; scctile ; infu- 
sible, but becoints brown by heat; tinges 
borax yellow. 

93. I’itanite. Brownish red ; structure lamel- 
lar; infusible; tinges borax rcdishyrllow. 
93. Titanite, var. a. Brownish black; in an- 
gular and rounded grains : structure la- 
mellar. 

99. Cerite. Flesh red ; compact splintery ; in- 
fusible, but becomes yellow by beating. 

83. White Manganese. White, yellowish, and 
redish ; infusible ; tinges borax purple. 

05. Cafaminc. Greyish and yellowish white ; 
infusible, but loses 3 4 per cent, by calci- 
nation ; eftervcsces with acids. 

00, F.Icctric Calamine. Strongly p^ro-elcclric; 
infusible, but loses 12 per coot, by calci- 
nation. 

. 92. Tungsten. Greyish white ; translucent; in- 
fusible ; heavy, 

49. Chromate of Iron. Black ; scratclies glass ; 
infusible; heavy; tinges nitrous borax 
green. 

100. Allanitc. Brownish bhirk ; fracture con- 
cboidal ; lustre resino-metallic ; fusible 
with intumescence into a brown slag ; 
gelatinizes with muriatic acid, 
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^ative Met ah and MetalUJh'ous 
Mineruls. 


Nativk PLATtNA* GctUcg^^ii I'P^ * PlaliiiG 

Tiatif IL 

Colour between 8tcel grey and silver white ; 
nearly as hard as iroi^ malieable, — gr. 
15*0*“ Infusible* 

M Brazilian. 

Occurs in the form of small tubercular grains, 
free from tarnish and with very little lustre* 
Consists of Platina alloyed with a very mi- 
nute portion of gold and of palladium * 

^ Peruvian. 

Occurs in the form of small flattened grains, 
%vith occasional iiidciitatioris ; the surface 
of the iudeutatiom is geiicraJly tarnished, 
the other parts have ashining metallic lustre. 
Consists of Platina alloyed with small pro- 
portions of Iron, Copper, Lead, Palladium, 
Iridium, Rhodium, and Osmium. 

sSp* 2, 

Palladium. 

Differs but little in external characters from 
Platina, except that each grain is aj^parcntly 
composed of diverging fibres.— Sp. gr, 11'8, 
—Infusible, but on the addition of sulphur 
it melts nmh ease ; by a eoiuiimance of the 
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heat the sulphur is dissipated and a globule 
of malleable Palladium remains. Forms a deep 
red soliitioa with nitric acid. 

Cotisists of Palladium alloyed with a minute 
portion of Platina and of Iridium, 

Sp. 3. 

Alloy of Iridium and of Osmium. 

Occurs ill the form of very small irregular flat- 
tened grainSj of a somewhat paler colour 
tliau platina^ with a shining metallic lustre ; 
structure lamellar j brittle; liarder than plati- 
na. — Sp. gr. 1 9'5 . — By fusion with nitre it ac- 
quires a dull black colour, but recovers its ori- 
ginal colour and lustre bv heating on charcoal* 
4, 

Native Gold. Gedi egen Gold ff. Or natif 

Colour orange yellow passing into yellow, and 
greyish yellow^, with a shining metallic lustre; 
occurs crystallized in cubes and octohedroiis 
(sometimes imbedded) with their varieties^ 
also lanielliform, capillai-y, ramified, and in , 
particular m asses c)f various sizeK, from scarcely 
v isible grains and scales, up to the weight of 
a pound or more ; soft, inelastie, flexible, and 
malleable. — Sp. gr. 17 to 19, — Fusible into 
a globule will eh is not altered by continuance 
of the heat* 

Is nj>c the object of inlMjci^ opcrfitious iu any part of 
the Islands, but occ'irs In small quantities at 

Pjobus, Crcf'd, ?:5t. Me wan, Cam on, and Crowliill 
Srreaimvorks, Cornwall; Leadhills, Dnnifnesslnre; 
Clcti U'urrit h, iVrtbshirc ; near Ark low', co. of 
Wicklow. 

fA Pulverulent, 

Colour redish brown ; lustre glimmering or 
dull : in loose powder, or friable masses. 
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jB Argeutiferotis, Electriim^ 

Culoiir varies from brass yellow to nearly sil- 
ver white. 

64 gold 5 36 silver. Klapr, 

28 7 ^ Fordyce. 

Sp.5. 

Native Sjlver. Gediegeii Silber IK Argent na- 

tilH. 

Colour pure wliitCj ’^vith a shining metallic lustre, 
but generally tarnished externally to brown- 
ish and greyish black ; oeeiirs crystallized in 
cubes and octohedronSj also ramose^ lamelli- 
form, capillary^ and massive ; soft, flexible, 
and malleable. — Sp* gia about 10.- — Fusible 
into a globule ivhich is not altered by conti- 
nuance of the heat. 

St. Mewan, St. Stephens, Hud Mexico, Herlantij Corn- 
vva!l ; Alva, Stirlki^sbire. 


Colour between silver and tin white, with a shin- 
ing metallic lustre, often tarnished externally 
redush or yellowish ; occurs crystallized in 4- 
or 6-sided prisms deeply striated longitudi- 
nally, also in grains and massive j structure 
lainellar ; fracture flat-couchoidal ; easily 
frangible, with at the same time a slight de- 
gree of malleability; soft. — Sp. gr. 9*4. — 9*8. 
—Before the blowpipe it melts into a globule 
and the antimony flies off in white vapour, 
leaving behind a bead of pure silver. 
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X Arsenical Antimonial Silver. — Arsenik Silber 
{K Argent antiinoniai arsenitere et fer- 
riftVe H* 

Tarnished blackish externally ; occurs in 
small glolnilar and retiiform masses^ and 
amorphous} structure finely lamellar , frac- 
ture even ; harder than Antimonial Silver 
and with a rveaker lustre j before the bhnv- 
pipe the arsenic and antimony are for the 
most part volatilized, leaving a globule of 
impure silver surrounded by slog. 

44 ’ 2 r» iron; 35 arsenic} 1275 silver; 4 an- 
timony, Klfipr. 

Sp. 7- 

SuLPHUHETTLD Stlver, Silver Glance J, Gk’^ 
serz JV. Argent sulfurc H. 

Colour dark lead grey, often with a superficial 
iridescent tarnish; occurs ci^stalllzed^ capiiJa- 
rv, ramose, lamellifoi m, and amorphous ; form 
the cube, octohedronjand i homboidal dodeca- 
hedron; fracture flat coiichoidal, with a more 
or less sfiining metallic lustre; soft ; malle- 
able, — Sp.grmboiit Fusible at a red heat, 

the sulphur flies elf, and a bead of pure silver 
remains, 

85 silver; 15 sulphur,' Klapr. 

Ilciiaiid, Cornwall, 

a Black Siil|)hurcttcd Silver, — Silbersehwarze 
Argent noir H, 

Colour nearly the same as common Sulphu- 
retted Silver, but it is witliout lustre, or at 
most feebly glimmering ; occurs massive, 
coiTtKlcd, and pulverulent; fracture un- 
even ; streak shining metallic ; more ot- 
less sectile ; easily fnsilfle ; U converted 
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into a slaggy mass containing globules of 
impure silver. 

Sp, 8. 

Brittle Solphuretted Silver. Brittle Silver- 
glance J. Sprod glaserz Argent noir ff. 
Colour dark grey passing into iron black ; wlicn 
]Dulverizcd, dark grey^ or brownish when pass- 
ing into Sp. 12 ^ occurs crystallized in hexa- 
Iiedral prisms variously tenuinatedj or in qua- 
drilateral tallies 'ivhicb are usually cellularly 
aggregated i also itiembraiioiiSj massive, and 
disseminated; externally brightly shining^ 
internally less so, with a metallic lustre ; frac- 
ture of the crystals imperfectly concboidal, 
of the other varieties uneven ; soft ; brittle ; 
melts before the blowpipe ; sulpluirj antimony 
and arsenic fly off, and tliere remains a bead 
of brittle silver surrounded by a slag, 

{ifi'5 silver ; 10 antimony; 12 sulphur ; 5 iron 
O' 5 copper and arsenic ; \ earthy impurities^ 
KlapT\ 

Sp, 9, 

\\VHrTK Silver, Wcissgiiltigerz Graugiiltigerz. 
Colour light lead grey passing to steel grey ; 
occurs massive, disseminated, and geiu^rally 
mixed with cubic Galena; fracture even, with 
a glistening metallic lustre, sometimes un- 
even when passing to Sulphuretted Silver, 
sometimes fibrous wdien passing to Plumose 
Antimony; streak shining ; soft ; moderately 
brittle, — Sp. gr. 5^3.— Before the blov^q^ipe 
it melts and partly evaporates, leaving a bead 
of impure silver surrouiKied by yellow powder. 
4Sdl61ead; 20.4 silver; aiitiinoiiy; 2-25 
iron ; 12'25 sulphur ; 7 almnine ; 0*25 silex. 
Klopr, 
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34 '5 lend ; 10 antimony ; 10'25 copper * 13 *7*"^ 
i roll j 2 ' 25 s ilver ^ 1 3 ■ 5 s u Ip h u r , Klap r* 

Sp. 10, 

Bi.ack Silver, Schwarzgiiltigerz 

Colour iron black passing into steel grey? occurs 
crystallized in tetrahedrons^ also disseminated 
and massive ; fracture small -conch oi dal pass- 
ing into even, with a shining metallic lustre ; 
moderately hard ; brittle. 

It appears to lie merely the argentiferous variety 
of Grey Copper^ Sp, 20- 

; IL 

Bism ETHIC Silver, 

Colour light lead grey, becoming deeper on ex- 
posure to the air; occurs disseminated, rarelv 
massive ; fracture fine grained uneven, with a 
glistening metallic Insti e ; soft ; not very 
Inittle ; before the blowpipe metallic globules 
begin to ooze out, and on the addition of bo- 
ras unite into one mass, the dux at the same 
time aequiring an amber colour ; the metallic 
button is brittle, and of a tin \vhite colour- 

33 lead; 2/ bismuth; 15 silver; 4^3 iron; 
0’9 copper ; !6*3 sulphur. Klapr, 

■S]>. 12. 

I Ked or Ruby Silver. Rothgiiltigerz Argent 
aiitimonic sulfurc fi. 

Colour, by reflected light, lead grey and iron 
black ; by transmitted light, carmine, light 
blood, and cochineal red; streak bright 
orange passing into dull crimson; occurs 
crystailired, dendritic, membranous, massive, 
and disseminuted ; form , *11 hexahedra! prism 
plane or tenninated by hexahcdral pyramids, 

I the apex of vvliieii is often variously replaced; 



so 


IT. 


a rhoniboid^ with generally an intervening 
hexahedral prism variously modified ; an acute 
pyramidal dodecahedron with scalene triangu- 
lar faces, the summits being generally re- 
placed by three rhomboid al or six triangular 
faces ^ structure lamellar, (rarely visible,) 
shilling; fracture imeveii and imperfeetly 
sinall-conchoidal, glimmering ; brittle ; yields 
easily to the knife. — Sp.gr. about 
fore the blowpipe it first decrepitates, then 
melts with a slight effervescence and the dis- 
engagement of sulphureous and autimonial 
yellow and white vapours* (rarely also arseni- 
cal,) leaving behind a globule of silver. 
Composed, bv inference from KlopTotk^ s jiua- 
Itisis^ of 70' 5 sulphuretted silver (GO sil. 4- 
iO'.T suh) } 29*4 antiiiioiiial kcrnies (20*3 
ant. -f 3*2 ox. +5'9sul.) 

Sp. 13. 

Carpon'ated Sir.VFR. Argent carbonate H* 

Colour grevish passing to iron black ; occurs 
massive and disseminated ; fracture fine- 
grained uneven passing to even, wuth a glis- 
teuiug metallic lustre; soft; moderately brit- 
tle ; heavy. 

72'.> silver, 12 carbonic acid; 15*5 oxide of 
anti moo V, and a trace of copper* Stlb* 

Sp. 14. 

Morn Silver . Hornerz Argent muriate H\ 
Colour pearl grey passing into greenish, or redish 
l)lue or i>rawn ; externally tarnished brownish 
or slate blue; occurs crystallized in minute 
cubes and iti lengthened more or less aci- 
cular parallelopipeiis ; also lamellitbrm, scaly, 
investing, and massive; translucent, with a 
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shilling or glistening waxy lustre : soft; te- 
iiadouSj so as to bear being stamped^ and to 
afford shavings when cut with a knife ; fusible 
111 the iknieof a candle; before the blowpipe 
on charcoal reducible to a metallic globule, 
giving out at the same time vapours of mu- 
riatic acid; when rubbed with a piece of 
moistened ^inc the surface becomes covered 
with a thill him of metallic silver. 

Composition of a massive variety^ 88' 7 muriate 
of silver; 0 oxide of iron ; h/o alumine ; 
O' 25 sulphuric acid, Klapr. 

ITufil :\IexicOj ConiwalL 

K Ikmertnilk Silver, lluttermilch Silber W, 
Colour brownish white^ externally slate blue ; 
massive ; opake ; dull; earthy; before tlie 
blowpijic on charcoal it tecbly agglutiiiates, 
and minute globules of silve/appear oozing 
through the mass. 

32*92 muriate of silver ; 67^08 alumine, with 
a trace of copper, Klap}\ 

8p. 15. 

iNa'jive Quicksilver, Gedicgcn Quecksilber W . 
Me IT lire natif tL 

Colour silver white ; lustre splendent, metallic ; 
occurs in fluid gobules; volatilizes entirely be- 
fore the blowpipe at less than a red lieat, 

Sp, 10. 

Silver Amalgam. Naturllches Amalgam/?^ Mer- 
cy re urgent III H. 

(adour silver white or greyish, often tarnished 
externally ; occurs crystallized in small outo- 
hedroris or rhurnboidal dodecahedrons, the 
edges of both of which arc sometimes re- 
placed ; also lamelliform, massive, and dm^- 

G 


V 
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minated; it is sometimes semi-fiiiid ; when 
sohd it exhibits a flat conehokkl fractiive 5 it 
is softj creaks when cut^ and is very heav) ^ it 
whitens the surlace ot copper wdieii rubbed 
warm on it ; before the blowpipe the mereuiY 
is volatilized^ and a bead of pure siUer re- 
mains. 

36 silver ; 64 mercury, Klc.pr* 

^ 17 

CmKAUAK. Zinnober W. Merciire svilfure IL 

Colour scarlet passing into cochineal red ainl 
lead grey j streak bright scarlet ^ yields me- 
tallic mercury on distillation with iron bliugs; 
before the blowpipe it melts, and is volatilized 
with a blue flame and a sulphureous odour, — 
Sp, gr, I'l * — 8*16. 


f Nearly pure. 


Si Crystallized. 

In small hexahedral prisms, pyramidal octo- 
hedrons, trihedral ijyramids, ami pyraimdal 
hexahedrons ; lustre splendent, ulmoat se« 
ini-inctallic 5 translucent. 


Lamellar. 

Structure strait or curved lamellar, often su- 
perficially striated ; lustre shining, lietween 
adamantine and semi -metallic; translucent* 
34 . 5^85 mercury ; 14'75 — 14 2d sulphur* 


Kl(ipi\ 


y Fibrovis, 

Structure minutely fibrous ; lustre glimmer-- 
ing, silky. 


Fi-acturefine grained uneven paising into even 
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and conchoidal; glimmering or dull 3 opake^ 
or nearly so. 

f t Mixed Ufilh earth and other impurities. 

e Hepatic Cinnabar. Quccksilber Icbererz Tr. 
.SitTcurc sulfurc bituminif^re. 

Colour dark crimson passing to lead grey; 
receives a ])olisb by friction, and gives a 
streak of a cochineal red colour; occurs 
compact and slaty; lustre usually glisten- 
ing and scini-metallic; opake; easily fran- 
gible; sectile. — Sp. gr. 7 * 1 . 

95*5 cinnabar; 2*3 carbon; 0*6silex; 0*5 
alumine ; 0*2 oxide of copper. Klapr. 

^ Bituminous. 

Consists of Hepatic Cinnabar mixed in variou# 
proportions with coarse Coal or bituminous 
Shale. Sometimes it contains coarsely la- 
mellar globular concretions, and is then 
called Corallenerz. 

Sp, 18, 

Horn Quicksilver. Quccksilber hornerz IF. 
Mercure muriate H. 

Colour greyish white, yellowish, and greenish 
grey ; occurs crystallized in tetrahedral prisms 
terminated by acute tetrahedral pyramids 
with rhombic faces, also in tubercular crust* 
and massive; translucent; lustre between 
adamantine and vitreous ; sectile ; totally 
volatilizable before the blowpipe; soluble in 
water, and the solution gives an orange preci- 
pitate with liinewater. 

7 G oxide of mercury; l(i *4 muriatic acid; 7 *t 
sulphuric acid. Klapr, 


Sp. IP, 

Native Copper, Gccliegeu Kupfer Cuivre 
natif H. 

Colour yellowish red with a glistening metallic 
lustre^ often tarnished externally yellowish, 
blackish, or greenish ; occurs crystallized, 
dendritic, capillary, granular and massive} 
form, the cube, either entire or replaced on its 
edges and angles, the octohedron, either re- 
gular or combined with the cube, a j)yrami- 
dal dodecahedron witli an interposed short 
six-sided prism ; the crystals are commonlY 
dendritically aggregated ; harder than silver; 
perfectly sectile, exhibiting a shining metallic 
• lustre ; malleable and flexible. — Sp. gr. 7*7 — 
8*5. — Fusible before the blowpipe into ahead 
of apparently pure copper. 

lluel Unity, Cook’s Kitchen, Mullion, Camborne, St. 
Just, Poldory, the Lizard, Coravyall. 

Sp. 20. 

Glance Copper. Kupferglanz /K Cuivre sul- 
furc H. 

Colour lead or iron grey^ often black superficial- 
ly ; occurs crystallized in long or tabular hex- 
ahedral prisms, either perfect or with the ter- 
minal edges replaced by secondary ])lanes, or 
in pyramidal dodecahedrons ; structure often 
very lamellar, with joints at right angles to 
the axis of the prism; fracture imperfectly 
conchoidal, with a shining metallic lustre; 
moderately sectile. — Sp, gr. 5*6. — Readily 
fusible before the blowpipe, without decre- 
pitation and with ebullition, into a grey glo- 
bule which does not act on the magnetic 
needle. 
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81 copper If) sulphur. Ckenev, 

The above are the characters of this species when 
perfectly pure; but as some of the crystallized 
and all of the uncrystallized varieties' are more 
f)r less iinpuiej chiedy from a mixture of iron^ 
the following modirtcatioiis must be admitted : 

Dccurs massivCj lamelliforiUj and disseminated; 
moderately sec tile ; fracture uneven^ eveu^ 
and flut^conchoidalj exhibiting sometimes 
traces of a lamellar structure ; lustre glisten^ 
ing or glinimeriugj but acquires a metallic 
polish by the knife; yiekk before the blow- 
pipe a grey globule^ which acts on the mag- 
lie tie needle- 

78*0 copper; IS'5 sulphur; 2‘25 iron; 0*73 
silex. Klapr, 

Cook’s Kiwhcit, Carvutlu Tincroftj CambornOj Hod 
Muttreb Bullcii Ganleti, Coro\va]l; LlandidnOjCaer- 
narvoasliire ; Middleton Tyas^ Yoikshii'e, 

u \ ariegated* Ciiivre sulfure iicpatique H, 
Colour steel-temperj violet blue^ and green; 
massive. 

Accompanies common Glance Co 2 >per and is 
often mixed with Yellow Copper.— if 
different frtun Purple Copper. 

Cookes Kitclicn^ Tincroftj Coniu ali- 

Sp,2L 

Purple Copper. Bunt Kiij)fcrer;s Cuivrepy- 
riteiix hcpatictue Ih 

Colour between copper red and tombac browm, 
vvitli an irideseciit sky-blue tarnish and green 
s]]ots; occurs massive^ himelliform^ and rarely 
crystallized; form^ the cube, either perfect, or 
with curvilinear facesj or with the solid angles 
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replaced ])y triangular planes ; fracture im- 
perfectly conchoidal passing into fine grained 
uneven; soft; scarcely sectilc. — Sp.gr. 5. — 
Fusible, but not so easily as Glance Coj)per, 
and with less ebullition, into a globule which 
acts powerfully on the magnetic needle. 

G9*5 — 58 copper; 19 sulphur; 7*u — 18 iron* 
Klapr. 

Cook’s Kitchen, Tincroft, Cornwall. 


Sp. 22. 

Grey Copper. Fahlerz TF, Cuivre gris IL 

Colour steel grey passing into iron black on one 
liand, and into yellowish on the other; occurs 
crystallized, massive, and disseminated; form, 
the tetrahedron with its varieties ; fracture un- 
even inclining to imperfectly conchoidal, with 
a shining or glistening metallic lustre ; brittle ; 
yields a black or redish brown powder. — 
Sp. gr. about 4‘5. — Before the blowpipe de- 
crepitates, and then melts into a brittle grey 
globule, giving out a white (sometimes arse- 
nical) vapour. 

Crystallized — 52 copper; 23 iron; 1-4 sulphur. 
Chenev. 

The argentiferous varieties of this species ar« 
black, with a fracture more or less conchoidal 
and a shining metallic lustre. 

Massive antimonial — 2.)\) — 27 copper; 7 iron ; 
27 — 23-5 antimony; 13*25 — 10*25 silver 
27*25 — 30*5 sulphur. Klapr, 

Massive arsenical — 11 — 4vS copper; 22*5 — 27*5 
arsenic 

sulphur. Klapr. 

Cornwall; Tavistock, Devonshire; Ayrshire. 


0*4 — 0*9 silver; 10 
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Sp. 23. 

Yellow Copper. Copper Pyrites, Kupferkies 
Cuivre pyriteiix H. 

Colour brass or gold yellow, often iridescently 
tarnished externally; occurs crystallized, den- 
dritic, stalactitic, cellular, and amorphous ; 
form, the regular tetrahedron and its deriva- 
tive octohedron and dodecahedron ; structure 
lamellar, rarely visible; fracture granular 
passing into imperfectly conchoidal, uneven, 
or even, with a more or less shining metallic 
lustre ; yields pretty easily to the knife; softer 
than Iron Pyrites; between sectile and brittle. 
— Sp* gr. 4*3. — Fuses before the blowpipe 
into a black globule emitting a sulphureous 
vapour, and by degrees acquiring the colour 
of metallic copper. 

Crystallized — St. Agnes, Gweiinap, Cornwall ; Ecton, 
StatVordsliire. 

(X Blistered Copper. 

Occurs mammillary and stalactitical ; frac- 
ture compact even ; lustre glimmering or 
dull; colour between brass and gold yellow. 
Sometimes presents alternate layers of Pur- 
ple Copper. 

Cook’s Kitchen, Dolcoath, Cornwall. 

Sp. 21. 

White Copper. Weiss Kupfercrz IF. 

Colour between silver white and pale brass yel- 
low, with a glistening metallic lustre ; frac- 
ture fine grained uneven ; occurs amorphous ; 
yields easily to the knife; brittle. — Sp. gr.4‘5. 
— Before the blowpipe it gives a white arse- 
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nical vapour^ and fuses into n grryi^ii bladv 
slag. 

Iluel Gorland, Cormvnll 

Sp* 25* 

Red Copper. Ruby Copper- Rotlikupfererz 
Ciuvre oxydule H. 

Colour by refieoted li^ht lead grey and cocbineal 
redj by transniittcd liglit bGtu'eeti crimson and 
scarlet ] wlicii pulverized approaches to the 
colour of Vermillion; lustre of the grey colour 
metallic^ of the red adainan tine ; occurs cry- 
stallized in the regular oetohedron or cube 
with their varieties, which are numerous ; 
structure iainellar rarely to be perceived; frac- 
ture granular uneven ; transparent or translu- 
cent; yields easily to the knife; brittle. — Sp* 
gr, 3'9. — Easily reducible to the metallic 
state before the blowpipe on charcoak 
yi copper; 9 oxygen* Klapr, 

United mines, CarvatliH, lluel O'oHmid, Iluei 
Ilnei Proj^per, Corn wall. 

a Capillary* 

Colour "between scarlet and crimson ; lustre 
shining, adaniautinc; transhicciit ; in ag- 
gregated or solitary acicular crystals, ca- 
I)illary fibres or flccculent- 
Carliarrat’kj IJuei Gorlnnd, St. Day, CoriiwalJ* 

(B Amorphous* 

Colour dark cochineal red ; opake or slightly 
translucent ; massi%^e, membranous, and 
spongifonn, 

y Ferruginous* Tile Ore. Ziegelcrz W, 
Colour brick red passing into redisli brown 
and metallic grey; massive; fracture earthy. 
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more or less flat- eondi old al, with a glim- 
mering limrc or dull ; yields to the knife, 
soiuetbnes to the nail ; opuke ; biaekens, 
but does not fuse before the blowpipe; 
gives a dirty green to borax, 

Lianynsynecfi Uiib Sbrop^iiire, 

Sp, 26 . 

Black Corfek. Kupfersclnvarze JF * 

Colour blmsli or brownish black ; occurs bo- 
tryoidal, massive, disseminated, and invest- 
ing ; is friable j scarcely soils ; heavy ; before 
the blowpipe it gives out a sulphureous va- 
pour, 7 nelts into a slag, and colours borax 
green, 

Carharrackj Tin croft, Cornwall. 

Sp. 27 , 

Bluk CorPEH, Moiintaiu-bloe, Kupferlazur IK 
Cuirre carbonate bleu H, 

Colour sky blue indimug to blackish l)fue ; oc- 
curs in small crystals aggregated into globiihir 
and clustered iinisses, or staiactitic; also 
massive and investing; form, an oblique 
rhomboidal prism, either simple or termi- 
nated by mi conform able trihedral siiinmits, 
or an octohedral prism with dihedral summits; 
lustre vitreous, more or less shining, passing 
to resinous ; the crystals are strongly traiislu- 
cent, the other varieties less so ; yields easily 
to the knife; brittie. — Sp, gr. 3'2. — 3^4,— 
Soluble with effervescence in nitric acid ; 
before tlie blowpipe witliout addition it black- 
ens, but does not melt; with borax on char- 
coal it effervesces, gives a metallic globule, 
iind colours tlie flux green. 
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5C copper j 14 oxygen^ 24 carbonic acid ^ 6 
water* A7f//>r, 

Ciy?it[\]]izpilj Hticl Virpn, Cnrharrackj Conivvail- 
Wuiilocl lleiidj Le^d Scotland, 

ei Earthy* 

Colour smalt blue^ generally imestingj rarely 
luassive ; dull ; opake j stains the fingers 
slightly ; easily frangible. 

%* 28* 

Malaciiitk* Malachit //'T Cnivre carbonate vert //* 
Colour emerald green passing into grass and leek 
green ; occurs in slender prismatic crystals or 
fib res 5 uhich arc aggregated in bundles or 
stellated ; externally shiningj intenudly gbs- 
ten ill gj with a silky lustre ; translucent; very 
soft ; brittle ; eiFcrvesces witli acids ; before 
tlie blow] >i pc it blackens^ and finally is reduced 
to the metallic state ; with borax it readily 
affords a bead of copper^ and colours the flvLX 
greeiu 

Lland Ifljio, C-'icniarvondii rc, 
a Mass lie. 

Occurs botryoidal, renifonn^ stalactitic^ and 
cellular; structure concentnc-lamellar in 
one direction- fiiiclv fibrous in the other ; 
sometimes the fibres are so exceedingly fine 
as to lie scarcely distinguishable ; friicturc 
conchoidal or uneven ; lustre usually glis- 
teningj silky, — Sp*gr. 3*5* 

5S copper; 12*3 oxygen; IS carbonic acid; 

1 1*3 water* Klapr. 

Iltscl Cat’pciUeiy Ihvcl tiusbasid^ Coniv all* 
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Sp. 29. 

Chrysocolla. Pitch Copper. Kupfergriin JV. 
Copper green J, 

Colour verdegris green, passing on one liand 
into emerald green and on tlie other into leek 
and olive green, also greenish brown, redish 
brown, and blackisii brown ; occurs botryoi- 
<Ial, stalactitic, and reniform, also massive 
and investing ; fracture small conchoidal with 
a more or less shining resinous lustre ; more 
or less transliieent ; it passes on one hand 
into compact Malachite and on the otiicr 
into Chalcedony and ferruginous hornstone, 
and therefore its hardness varies greatly. — 
Before the ])lowpipc it becomes first black 
then brown, but is infusible ; on the addition 
of borjix it melts rapidly and eft'crvesces, 
tinging the flame green, and is reduced to the 
metallic state. In dilute muriatic acid it ef- 
fervesces slightly, the oxide of copper dissolves 
and there remains behind a nearly colourless 
and often semi-gelatinous mass of silex, of 
the same size as the original specimen. 

(Siberian) — 40 copj)er • 10 oxygen ; 7 carbonic 
acid 5 26 silex ; 1 7 water. Kl ipr, 

Cornwall ; vale of rsevvlauds near Keswick. 

Sp. 30. 

Emerald Copper, Kupfcrschmaragd IF. Ciiivrc 
di )ptasc H. 

Colour emerald green ; occurs crystallized in 
lengthened dodecahedrons; structure lamellar, 
with joints ill tliree directions parallel to the 
faces of an obtuse rhomboid, of which how- 
ever only one is very visible ; fracture flat- 
^jonchoidal; translucent passing to senii-trans- 
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parent ; lustre shining, vitreous ; scratchc!i 
glass feebly ; brittle. — S}n gr. 3^3. — Before 
the blon-pipe it becomes of a chesvmt brown, 
and tinges the flame green, but is infusi- 
ble ; witli borax it gives at length a bead of 
co}>per. 

2S'o7 oxide of copper; d2*S5 carbonate of 
Hme ; 28-57 silex. Fan(j. (From an ana- 
lysis of only 4 grains. 

Blue Vitriol. Sec Cl. I\\ Sp. 3. 

Sp.3i. 

M Li HI ATE OF CorrER. Sahkiipfcr W. Cuivre mu- 
riate H. 

C<?]our emerald green passing into olive ; occurs 
in cuneiform oetoliedrons, often trnneated on 
the summits and generally minute ; also mas- 
sive and in tlie form of sand ; structure of 
the crystals lamellar; soft.— Sp. gr. 4^4. — 
It tinges the flame of the blotvpipe of a bright 
green and blue, muriatic acid rises in va- 
IJoiirs, and a bead of copper remains on the 
cliarcoal. 

73 oxide of copj)cr; 10*1 muriatic acid; i6'9 
ivater. Klapr* 

7(F5— 70*4 oxide of cop]}er ; 10*6 — 11 *4 mu- 
riatic acid ; 12-/ — 18 water, Proiisi, 


Sp. 32. 

Phosfjjate of Com^ER. Pliosphor Kupfer 
Cunre phosphate IL 

Colour externally greyish black ; intcniallv, be- 
tween emerald and verdigris green ; occurs 
crystallized in small rhomboids with curvi- 
linear faces ; structure lamellar ; lustre shin- 
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iiig between vitreous and pearl v ; more or 
less translucent ; moderately hard ; on the 
first impression of the heat it fuses into a 
brownish gloljule^j which by the further action 
of tlic Ijlowpipe extends on the surface of the 
charcoal^ and acquires a redish grey metallic 
colour* 

68*13 oxide of copper ; 30*95 phosphoric acitU 
Klapr. 

a IVIamillary. 

Greyish and greenish Idack, in thin splinters 
between emerald and verdegris green* 

Sp.33* 

Arseniate ok Copper* Cuivuciarseniate IL Idu- 
^enerz & 01 i veneres;, If 

Betbre the blowpipe St die Its^ ogives out an ar- 
senical vapouij anjcji by siibseqnent fusion %vitlt 
borax affords a bead of co9p<^rf 

a Octohedral Arsen iate* Bourn, 

Colour deep blue^ rarely bluisli whitCj greenhh 
wlute, grass green ; occurs in very obtuse 
pyramidal octohedronSj ahnost lentienlar ; 
structure lamellar; more or less transparent^ 
with a vitreous lustre; not so hard as Fluor 
Sjiar, — Sp* gr. 2*88*— Before the lilcnvpipr 
it is converted to a black friable scoria* 

49 oxide of copper; 14 arsenic acid; 35 w'atcr* 
Clu'uev, 

% Ilcxahcdral Arseni ate* Bovfn, 

Colour deep emerald green j taiely pale hluish 
green ; occurs in thin hexagonal tables, 
with a bright and often pseudo-inetaHm 
lustre ; more or less transparent ; softer 
than Calcareous Spar, — Sp* gr, 2*5, — Be- 
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fore tlie blow^pipe it decrepitates^ and passes 
first to the state of a black spongy scoria ^ 
after wliich it melts into a black glolnileof 
a slightly vitreous appearance, 

58 oxide of copper; 21 arsenic acid; 21 wa- 
ter, Ckeiieu* 

y Trihedral Arseniate, Bourn, 

Colour deep bluish green passing to black, 
with generally a brown scaii-metallic tinge 
by reflected light ; occurs in three-, four-, 
and six-sided prisms, in rhomboids and ir- 
regular octohedrons ; also m curved lamel- 
lar eoncretions, capillary and mamniil- 
lated; somewhat harder tlian calcareous 
spp^T. — ^Sp. gr, 4 ‘2, — Before the blowpipe 
it flows like water, aitd in cooling crystal- 
lizes in small rbomboidal plates of a brown 
colour- 

54 oxide of copper ; 30 arsenic acid ; i G wa- 
ter- Chenev. 

I Prismatic Arseniate* Bomn, 

Colour brorvnish and yellowish green of va- 
rious degrees of intensity; occurs in irre- 
giihir acute octahedrons, with or without 
an intervening prism, or capillary ; trans- 
lucent passing to transparent, with a lustre 
between vitreous and resinous ; harder tliau 
Fluor Sp ar, — Sp , gi\ 4 '2. — Before the blow- 
pipe it first boils, and then gives a hard red- 
isb brown scoria, 

GO oxide of cupper ; 39' 7 arsenic add. 
Chenev, 

s Hicmatitie Arseniate. Botmh 
(Adour browmish, greenish, or whitish yellow ; 
occLiiiS inaminillated, often drusy siiperfi- 
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cially ; structure finely and diver^ingly fi- 
brous^ with a silky lustre ; before the blow- 
pipe gives a hard black cellular scoria. 

50 oxide of copper; 29 arsenic acid; 21 wa- 
ter. Chenev, 

^ Am Ian thi form Arsen late. Boum. 

' Colour bluish and grass green, brown green, 
golden browm, straw yellow, and white ; 
occurs in extremely minute parallel or di- 
verging flexible fibres, or in thin dusty la- 
riiellre, with more or less of a silky lustre. 
50 oxide of copper ; 29 arsenic acid; 21 wa- 
ter. Chenev, 

All the above varieties occur at Heel Muitrel, Gwen- 
nap, Cornwall. 

Sp. 34. 

AIaktial Arsentate of Copper. Cuprous Arse- 
niate of Iron. Bourn. 

Colour pale blue with a tinge of green ; occurs 
in small compressed rhoml)oidal prisms, 
w’liicli by truncature of the lateral edges pass 
into six- and eight-sided prisms, and are ter- 
minated by tetrahedral pyramids ; the cry- 
jitals arc generally minute, and grouped into 
email rose-like or globular concretions; lustre 
shining vitreous ; transparent ; harder than 
Calcareous Spar. — Sj). gr. 3*4. 

22*5 oxide of copper; 27*5 oxide of iron ; 33*5 
arsenic acid; 12 water; 3 silex. Clieneu. 

Curnwall. 

Sp. 35. 

Native Iron. Gediegen Eisen Fcr natif H. 

u Meteoric*. 

( ■olour paler than that of common Iron, re- 
stinbliug that of Platiiia : occurs irregularly 
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mmosc or cellular 5 hard; flexible; m alleys- 
ble ; ina^netic. — Sp, gr, G*4S. 

88 iron ; 12 iiickeU Hou/urd^ Prousts 

^ Massnc* 

(Kamsdorf) — ^92*5 iron; 6 lead; 1*5 copper^ 

KlfJp7\ 

30. 

Magnetic Pyrites, Magnetkies JVi Fer sulfure 
lerrifere //. 

Colour between tin ^\^hite and bronze yellow^ 
with a more or less shiiinig metallic lustre ; 
occurs amorphous I fracture uneven passing 
into imperfectlv conchoidal; hard; brittle- 
— Sjugr, — Affects the magnetic needle; 
before the blowpipe melts into a greyish black 
globule j gl'dng out afaiiit sulphuieous odour, 

63*5 iron ; 3G‘5 sulphur. Hatchetts 

' Klioiij Llanrwstj Caernnrvonsliire. 

8 p, 37*^ f ' 

'WiirrE Ptr^tes, Strahlkies tV. Fer stdfurc blanc H. 

Coldur, wh<fn pure, tin white passing into brass 
yolk w add ute el grey ; occurs in small octo- 
hedral' cfyslals variously modifled, also sta- 
Jjl-ctiitiic;, r,emklrm, and borr\ oidal ; hard ; brit- 
tle ; easily frangible, — Sp* gr. d'y.—Bcfora 
the blowpipe it melts, gives out a light sul- 
phureous vapour, and then acts on tlie mag- 
netic needle ; it decomposes much easier than 
common Pyrites. 

46*4* — 45 ‘60 iron ; 53 *C — ^54/34 sulphur, Hat^ 

dieit. 

Si>. 38. 

OuMMON Pyrites. Gemeiner schwefelkies Fer 
sill hire H. 

Colour brass yellow passing into greenish yel- 
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low and steel grey ; occurs crystallized, ca- 
pillary, cellular, massive, disseminated, and 
investing ; form, the cube, octohedron, do- 
decahedron with pentagonal faces, and eico- 
sihedron with trapezoidal faces, with their 
varieties ; fracture granular -uneven ; hard ; 
brittle. — Sp. gr. about 4*8. — Before the blow- 
pipe it melts, gives out a strong sulphureous 
odoiir, and then acts on the magnetic needle. 
47*3 — 47*85 iron 5 52*7 — 52*15 sulphur. Hal- 
chetL 

ct Arsenical Pyrites. Fer sulfure arseniftre /-/. 
Colour paler than that of common Pyrites ; 
before the blowpipe yields an arsenical as 
well as sulphureous vapour. 


p. 39. 

fEPATic Pyrites. Lcbcrkics Fer sulfure epi- 
gene ? //. 

Colour pale brass yellow inclining to steel grey, 
generally brown superficially; occurs crystal- 
lized ill hexahcdral prisms and in hexahe- 
dral pyramids ; also stalactitic, globular, cel- 
lular, and amorphous ; fracture even, passing 
into uneven and flat-conchoidal, with a glim- 
mering metallic lustre ; in other characters it 
agrees with common Pyrites. 


Sp. 40. 

jXIagnetic Iron Ore. Magnetcisenstein Fer 
oxydule H, 

Colour iron black with a shining or glimmering 
metallic lustre ; streak brownish black ; oc- 
curs crystallized, lamelliform, and massive ; 
u 
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form, the octohedron, rhomboidal dodecahc/^ 
dron, rectangular prism terminated by tetra- 
hedral pyramids ; structure imperfectly la- 
mellar ; fracture granular-uneven, or small 
conchoidal ; with a more or less shining me- 
tallic lustre. — Sp.gr. 4*2 — 4*9. — Highly mag- 
netic, with polarity ; before the blowpipe it 
becomes brown, and does not melt ; colours 
borax of a dirty green. 

7 1 *86 })eroxide of iron } 28* 14 protoxide of iron. 
Berz. 

St. Just, Cornwall; Tavistock, Devon; Isle of Uiist, 
Hebrides. 

cc Compact. ^ 

78 protoxide of iron; 22 oxide of titanium,. 
Klapr, 

Sandy. Eisensand TV. 

Colour dark iron black ; occurs in loose oc- 
tohedral crystals, or in small roundish and 
angular grains ; fracture conchoidal, rarely 
exhibiting any traces of lamellar structure ; 
lustre brightly shining metallic ; yields to 
the knife. — JSp. gr. 4*6 — 4‘9. 

82 oxide of iron ; 12'6 oxide of titanium ; 
4*5 oxide of manganese ; 0*6 alumiue ; a 
trace of oxide of cliroino. Cordicr. 

8r> oxide of iron; 14 oxide of titanium. 
Klapr, 

Hunstanton, Norfolk ; Arcylcsbirc; Arklow near 
Wicklow, with native Gold. 

y Earthy. 

Colour blackish brown ; more or lesvS friable 
ami staining. 
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Sp. 41, 

Red Iron Ore, Iron Glance, Eisenglaoz JF. Fef 
oligiste i7. 

Colour, when finely divided, red; very feebly 
magnetic, in some varieties scarcely ai all so ; 
infusible before the blowpipe on charcoal, but 
becomes magnetic ; with borax gives a dirty 
yellowish green glass, 

* Regularly crystallized. 

Form, a rhomboid, pyramidal octohedron 
v^ ith its modifications, and pyramidal do- 
decahedron with its summits replaced, 
sometimes also with the lateral edges and 
with the solid angles of the common l>ase 
replaced; structure lamellar, rvith joints 
parallel to the faces of a cub oi dal rhom- 
boid ; colour deep steel grey, with a bril- 
liant and often iridescent metallic lustre 
externally; fracture Vine veil granular, with 
little lustre; opake.^ — Sp* gr, 5, — 5^2, 

B Irregularly crystallized. Volcanic or Specular 
Iron, 

Occurs in very compressed and irregular 
crystals, often with curvilinear surfaces ; 
external lustre very brilliant ; fracture eon- 
choidal, shining ; in other characters agree* 
with -X, 

y Lainelliform, Fer oligiste lamelliforme tL 
Colour iron black ; occurs in straight or 
somewhat curved lamellae ; lustre shining, 
metallic ; the lainelhe in a strong light are 
translucent, and exhibit a blood colour ; 
more liighly magnetic than the other va* 
T ie tics, 

(.'at'o^arvuEiahire; EsSKlalc, CiimbtfrliiiiJ. 
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& Micaceous* Iron Mica, Eiseiiglimmer W 4 . 
Fcr oliglste ccailleiix 

Colour by reflected light iron black, by trans- 
mitted light blood red ; occurs in inimite 
shining scales, either loose or slightly co- 
hering' unctuous to the touch ‘ Wiicn loose 
adlicres to the fingers, but may be blown 
off again without leaving any stain* 
Tavistockj Devonshire; Dunkeldj Perthshire. 

£ Red scaly Iron Ore. Rother Eisenrahm JFV 
Fer oligiste luisant H* 

Colour red with a tinge of brouui, and a glis- 
tening somewhat metallic lustre ; occurs 
in slightly colieriiig scaly particles ^ unc- 
tuous to the touch ; stains strongly 5 it 
passes into var* S. 

Ulvcrstoncj LnacRslfirc, 

X Red Hteinatite. Rotlier Glaskopf IK Fer 
ol igiste c oil ere ti aim e ^ H, 

Colour hhush grey, with a glimmering slightly 
metallic lustre, passing into brownish red ; 
streak blood red; by friction acquires a high 
me t al li c 1 ustr c ; o cc iirs b otry o i dal , globu I ar , 
and stalactitic ; structure diverging fibrous 
in one direction, and concentric iameliar in 
the other; yields with difficulty to the knife. 
— Sp* gr, 4-7—5. 

Ulverstoucj Lai^csishire; Devonshire* 

*5 Compact, Fer oligiste compacte H, 

Colour iron grey passing into brownish red, 
when puh^rized blood red ; external lustre 
of the iron grey usually shining, of the 
brown glimmering ; internal lustre more 
ar less glistening; occurs massive, slaty. 
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specular, and in pseudo-ci^stals ; fracture 
even, granular-uneven, and flat-conchoidal^ 
yields to the knife. — Sp. gr. 3’5 — 5. 

Ulvcrstonc, Lancashire. 

$ Reddle. Red Ochre. Red Chalk. Ock- 
richer Rotheisenstein IV, Fer oligiste ter- 
reiix. 

Colour blood red mixed more or less with 
brown; occurs massive or investing; nearly 
dull ; fracture earthy ; usually friable ; 
somewhat meagre to the touch; stains the 
fingers. — Sp. gr. 3. 


Sp. 42. 

Brown Iron Ore. Rrauneisenstein. Fer oxyde 
(in part) H, 

Colour, brown, when piilverived, blackish brown; 
occurs crystallized in cubes; blackens and 
becomes magnetic before the blowpipe ; in- 
fusible; tinges borax olive green. 

tc Scaly. Brauner Eisenrahm IV, 

Colour between steel grey and clove brown ; 
occurs in the form of shining scales, with 
somewhat of a metallic lustre ; either loose, 
or slightly aggregated into irregularly den- 
dritic forms, or amorphous; stains strongly, 
and is unctuous to the touch. 

Brown Haematite. Brauner Glaskopf IV* 
Fer oxyde hematite H, 

Colour clove brown, blackish brown, or steel 
grey ; occurs botryoidal and stalactitic, 
also reniforni, tuberous, and coralloidal; 
structure diverging fibroas in one direction, 
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and generally concentric lamellar in the 
other ; when the fibres are very fine the 
fracture is more or less coiichoiilal ; lustre 
of the fibrous glistening, silky ; of the con* 
clioidal, shining resinous ; streak ochre 
yellow ; softer than red Htematite. — Sp* 
gr. about 4. 

79 — 82 peroxide of iron; 15 — 14 water; 

2 oxide of manganese ; 3 — 1 silex. Dau* 
hdsson. 

y Compact, Dichtcr Braimei sen stein 

Colour clove brown ; occurs massive and 
cellular ; fracture even passing into flat- 
con choidal and granular-uneven ; lustre 
glimmering, somewhat metallic ; yield< 
pretty easily to the knife* — Sp* gr* 3*5 — 

3 7 . 

8t — 69 peroxide of iron ; 11 — 13 water ; 
3 oxide of manganese ; 2 — 10 silex ; 0 — ^ 
aliimine* Daulh 

^ Ochery* Ockricher Brauneisenstein Fcr 
oxyde pulvenilent 

Colour pale brown, mixed more or less with 
yellow^ ; fracture earthy ; soft ; stains the 
fingers, 

83 peroxide of iron ; 1 2 water ; 5 silex* 

Daub. 

Sljotover Hill* Oxfordshire, 

Sp* 43, 

Black Iron Ore. Schwarz Eisenstein W. 

Colour bluish black passing into steel grey ; 
occurs botryoidal, reniform, globular, and 
massive ; fracture of the massive conchoidal 
passing into uneven, of the other varieties 


HXTIVE METALS AND MliTALLlF* MINERALS* VOS 


even ; cxhibitiTiq more or less of a fine and 
diverging fibrous structure j lustre glimmer* 
iiig, imperfectly metallic; becomes sbining by 
friction ; yields with some difficulty to the 
kii i fe ; 1> ri ttl e , — S p , gr * 4 — 1 iifusib le ; affords 
a violet glass with borax, 

?p.44* 

JaspkrV IkonOre, Jas])isartiger Thoneisenstein 

Colour brownish red ; occurs massive ; fracture 
flat^conchoidal passing into even^ with a 
glimmering lustre ; its fragments approach 
more or less to cubical ; opake ; yields to 
the knife; brittle and easily frangible; black- 
ens and becomes magnetic before the blow* 
pipe. 

Billiiig'ilcy, Shr^^pshtre* 

5p,45. 

Clay Ironstone. Thoneisenstein PFl Fer oxyde 
|!i massif et geodique H, 

"'^ Colour ash grey inclining to yellowish and 
bluish, also hrowMi and redish browm^ which 
last colour is usually the effect of exposure 
to the w^eather ; fracture even, passing into 
flat- conehoi dal and earthy, with sometimes a 
slaty structure ; glimmering or dull ; occurs 
globular and irregularly reniform (sometimes 
solid, sometimes hollow or pulverulent inter- 
nally, forming in the latter case ^etites) in 
tabular masses or amarphous ; yields easily to 
the knife ; meagre to the touch. — Sp. gr. 3. 
— 3v5. — Blackens and becomes very magne- 
tic before the blowpipe, 

Analysis of j^Htes. 

7G — 7B peroxide of iron; 14 — 13 water; 2 — 0 
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oxide of manganese ; 5 — 7 si lex; 0 — 1 alu- 
inine- DauL 

Forms subordinate beds in Shale, and is particularlr 
abiiudnni in the coal fields of Sluopshirej StalTord- 
shirCj Yorksliircj South Wales, and Stidingshiie. 

a Columnar. Stanglicher Thoncisenstem, 
Colour brownish red ; occurs massive and in 
globular and angular pieces composed of 
columnar concretions like starch; dull; 
soft ; brittle ; magnetic. 

Lenticular. 

Colour redislij or ) ellorvish browiij or grey- 
ish blacky with a glistening pseudo-metallic 
lustre ; occurs in small granular or lenti- 
cular concretions aggregated into masses ; 
often magnetic. 

y P i sifonn , B oh lie rz Fe r oxy de globu li - 

forme IL 

Colour yellorvlsh or blackish brown ; occurs 
in small splicroidal grains^ rough and dull 
externally ; more or less glistening inter- 
nally^ witli a line earthy or even fraetnre. 
70 — 73 peroxide of iron; 15—14 water; 
0 — 1 oxide of manganese ; 6 — 9 silex ; 
7—0 alnmine, Danlu 
53 peroxide of iron ; 14*5 ; water ; 1 oxide of 
manganese; 23 silex; G‘5 akimine, Klapr. 

Sp. 46. 

Bog Iron Ore, Raseneisensteln 

Colour brow'll passing into black; when pulve- 
rized light yellowish grey ; occurs tuberous, 
spongafonn, granular, and amorphous ; frac- 
ture imperfectly conchoidal, uneven, and 
carthvj with a glistening resinous lustre ; 
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soft; becomes magnetic before the blowpipe; 
fusible ? 

61 peroxide of iron; 19 water; 7 oxide of 
manganese ; (3 silex ; 2 aluinine ; 2*5 phos- 
phoric acid. Daub. 

66 peroxide of iron : 1*5 oxide of manganese; 
S phosphoric acid ; 23 water. Klapr. 

ct Pitchy. Eisenpecherz IV. 

Colour black or blackish brown ; occurs mas- 
sive; fracture flat-conchoidal or fine grained 
uneven, w^th a shining or glistening resi- 
nous lustre and slightly translucent on the 
edges ; yields to the knife. 

67 oxide of iron ; 8 sulphuric acid ; 25 wa- 
ter. Klapr. 

/3 Earthy. 

Colour yellowish brown ; occurs in porous 
cellular masses more or less friable, with 
little or no lustre, 

Sp. 47. 

Blue Iron Ore. Phosphate of Iron. 

Colour, by reflected light, obscure pseudo-me- 
tallic grey, by transmitted light, full sky blue; 
semi-transparent and translucent; occurs cry- 
stallized in long slender rhoiriboidal prisms ; 
structure lamellar ; lustre between vitreous 
and pearly. 

In lamelliform concretions. 

Earthy. Blaue Eisenerde JV. Fer phos- 
phate H. 

Colour when fresh dug white, by exposure to 
air becomes smalt or indigo blue ; occurs 
massive, disseminated, and investing; very 
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softj friable j dull ; meagre ; rather light ; 
b e far e the 1) I o wp i p e b e co mes redi si i b row ii , 
aud then melts into a brownish black slag 
attractable by the magnet* 

4 7 ‘5 oxide of iron ; S2 phosphoric acid ; 20 
water. Klopr^ 

41*2a oxide of iron; 19'2.> phosphoric add; 
SI -25 water; l*2o silex ; O'o almniae* 
Laugier. 

In river niiid at Toxtelh near LirerpooL 

Fp* 48. 

Spaury Iron Orr. Spath ‘Eiseiisteiii IK Fer 
oxyde carbonate tL 

Coloijr white or yellowish grevj passing by de- 
composition into yeiloWj brow iij and brow'nish 
black ; occurs crystallized in rhomboids (ge- 
neral! yniore or less curvilinear), or massive; 
structure straight or curved lamellar, \vith 
joints parallel to the faces of a rhomboid, the 
obtuse angles of which measure 107^; frag- 
ments rhomboidal; lustre pearly; yields jirctty 
easily to the kni fe,— Sp . gr , 3 '6 — 3' S. — Black- 
ens and becomes magnetic before the blow'- 
pipe, but does not melt ; effervesces with mu- 
riatic acid. 

5S oxide of iron ; 35 carbonic acid; 4*25 oxide 
of manganese ; 0 5 lime; 0^75 magnesia, 
Klapr. 

Ill i;C:iiurknblv' perfect rbomlmids at Maudlin mine near 
i XJStw t tl lie I j Cfir n wall. 

Grekx Vitriol. See Cl. IV. Sp. 4. 

Sp. 49. 

Chromate of Iron. Fcr chromate. 

Colour black with somewhat of an olive tinge su- 
perficially; occiii’s massive and disseiniiuited ; 
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fracture small and imperfectly conclioida!, im- 
perfectly lamellar and uneven: lustre between 
resinous and metallic, shining; scratches glass; 
opake. — Sp. gr. 4*03. — Not magnetic ; infu- 
sible ; tinges borax green. 

43 oxide of chrome ; 35 oxide of iron ; 20 alu- 
mine ; 2 silex. Vmu]. 

53 oxide of chrome ; 34 oxide of iron ; 1 1 alu- 
mine ; 1 silex. Lankier. 

55 oxide of chrome ; 33 oxide of iron ; 6 alu- 
minc ; 2 silex ; 2 volatile matter. Klopr. 

In serpentiijc at Portsoy. , 

Sp. 50. 

Arseniatk of Iron, Wiirfclerz IV, Fer arseni- 
ate 77. 

Colour dark brownish green or brownish yellow; 
occurs crystallized and massive ; form, tlie 
cube, either perfect or with the solid angles 
replaced ; the planes of the crystals are 
smooth and shining ; internal lustre glisten- 
ing, vitreous; structure indistinctly lamellar ; 
translucent ; yields easily to the knife ; brittle, 
— Sp. gr. 3. — Before the blowpipe it melts, 
and gives out arsenical vapours. 

48 oxide of iron; IS arsenic acid; 32 water; 
2 carbonate of lime. Vauq. 

By decomposition it acquires a brownish red 
colour, and at length becomes pulverulent. 

Gwennap mines, Cornwall. 

Sp.91, 

Galena. Bleiglanz Plomb sulfurc 77. 

Colour lead grey ; lustre metallic ; occurs cry- 
stallized, reticulated, and amorphous ; form, 
the pyramidal octohedron and cube, with 
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their varieties ; structure lamellar wltli joints 
in three directions parallel to tlie faces of a 
cube ; fragments rectangular ; soft ^ sectile ; 
easily frangible, — Sp. gr. 7 '5. — Before the 
blowpipe it decrepitates^ then melts, emitting 
a sulphureous odoui^ and a globule of metallic 
lead remains, 

85^13 lead ; 13*02 sulphur ; 0'5 oxide of iron. 
Tho?nso7i. 

Forms larj^e veins in shell Limestone in Norrbiimber- 
landj Durh[ini, Derbyshire^ riiiiCshire, Somerset- 
shire ; and in Schist in Shropshire, and in most of the 
counties of Wales, 

a Lamellar, 

In straight or eurved lamellar concretions, 

0 Sp ecu 1 ar . S ii ck ensid e , 

Castletorij Derhyshiie; Ecton, Sta lib id shire; Allort 
Head, Diirham, 

y Radiated, 

Composed of plates or blades or flattened 
bbres, either simply divergent, feathery, or 
reticulated ; fragments indeterminate. This 
variety contains also silver and antimony 
in various proportions, and forms the pass- 
age from Galena into White Silver, Sp, 9, 
Accompanies common Galena in most of the 
mines of this hitter substance, 

B Granular. 

Composed of granularly foliated concretions ; 
fragments imleterraiiiate, 

a Compact, 

Fracture even, passing into flat-conchoidal, 
with a glistening metallic lustre; frag- 
ments indctcriniimte ^ passes into Whit# 
Silver, 
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5 Supersulpburet of Lead ? 

Colour bluish grey; earthy; inflames on bemi^ 
held in a candle* 

Dufton, Westmoreland* 

Sp, 52. 

Blue Lead* Blau Bleyer:? 

Colour between lead grey and indigo blue ; oc- 
curs cr)'staUized and massive ; ibrrnj a six* 
sided prism^ often somewhat bulging; frac- 
ture evcTij passing into fine grained luicvcn 
and flat-conchoida!; lustre feeidy glimmering, 
metallic 3 fragments indeterminate ; soft^ ap- 
proaching tosectile*'- — Sp, gr* 5 '4. — Fuses be- 
fore the blowpipe, emitting a pungent sul- 
phureous vapour, and is reduced to the nie-^ 
tallie state. 


Sp* 53. 

Tiuet.e Sui.phuret of Lead. 

Colour dark grey iiichning to f>lack, with a 
shining metallic lustre; occurs crystaliized 
and massive ; form, the cube variously mo- 
dified ; fracture granular uneven ; yields easily 
to the knife; brittle and easily frangible.^ 
Sp. gr. 5'7- — Before the blowpipe it generally 
splits and decrepitates, then melts, emitting 
a white and sulphureous vapour; after which 
there remains a crust of sulphurett^id lead 
inclosing a globule of copper. 

42'62 lead; 24-23 aiitinmuy; 12-8 copper: 
1-2 iron; 17 sulphur. Hatchett. 

39 lead; 28^5 antiniony ; 13 ‘5 copper; IG sul- 
phur, Klapr. 

Composed, according to Smithson^ of 50 Galena- 
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and 50 (00 Siilphurct of Antimony + 20 Sul- 
{ihiiret of Copper) Fe.hlcrz. 

Huei Buys Erificllioi^j ConiwulL 

Sp.54* 

Native Mineum, Plonib oxycie rouge H 

Colour vivid seiirlet ; ovcut^ amorphous anri 
pulverulent, but wlicn examined l>y the lens 
exhibits a flaky ainl crystalline structure ; 
before the blowpipe on diarcoal it is con- 
verted first to litharge, and then to inctallio 
lead, 

{U'iissinsntn Moor, Cnivt ii ; C'rEissljill C laipet, W ler- 
(lalUj Yorkf^iilrc. 

Carboxate of Leau. Weiss blcycrz and Schwar?, 
bleyerz If\ Flonib carbonate /f. 

Colour greyish or yellowish white, light brown, 
ftsb gTey', smoke grey, and greyish black ; oc- 
curs crystallized, acicular, fibrous, massive, or 
investing ; form , a rectangular oetohed ron 
oil her perfet tor cuneiform, a hexaliedral prism 
terminatc'd hv somewhat acute hexahedral py- 
ramids, or otherwise modified : the fibrous 
consists of aciculav prisms, either solitary, 
diverging, or laterally aggregated into stria - 
ated colmnns ; lustre adamantine or resiuous 
passing into semi -metallic, varying from 
splendent to glistening ; fracture small con- 
ehoiilal passing into fine grained uneven, fine 
eplintery or iiTiperfcctly fibrous* more or less 
translucent or transparent ; wlieu transparent 
doubly refractive in a high degree ; yields ea- 
sily to the knife; brittle. —S}>, gr* 6—7*2. — 
Before the blowpipe it dccre pittites, becomes 
yellow^ then red, and h immediately reduced 
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to the metallic state j effervesces m dilute 
muriatic acidj especially if warm, 

77 lead ; 5 oxy^^eii ; 16 carbonic acid ; 2 watei 
and loss, Kiapr* 

Generally acco^r(pan[ei5 Galena; occurs crystallized ntt 
Alston Cuiiibcrlaud ; Alloa Head and Tetsdaky 
Duriiam, 

Thv hJack acicujar is mot with at Fairhill aud Fiowf 
Kdjre, Dtjrham; and the columnar ilLiouti at Sniul- 
bacii, Shropshire, 

« Blue or ^rcen. Plomb carbonate cuprif&re IL 
Partially or entirely tinged blue or pale green 
from the infiltration of carbonate of copper^ 
- ^3 Lead grey. 

Superficially of a metallic grey colour ^ exhi* 
biting tlic partial conversion of the Car- 
lionatc into Galena. 
y Scaly, 

Colour wliitkh grey, occurs massive, being 
corjiposed of thin lamcll<e or scales, with a 
giimmering lustre, 

Allon Head, Durham, 

^ Eartliv* Bleyerde fK 
Colour grey, tinged oecasionally greeni-di, 
yellowish, and redish; occurs massive, dis- 
seminated and superficial ; fracture fine 
grained uneven, passing into fine splintery, 
eartliy and fiat-conchoidal ; lustre glisten- 
ing resinous, or dull ; opake or slightly 
translucent on the edges ; soft, often fria- 
ble ; heavy, 

Abunthmt ut Grassfleld nune near Nent Head, Dur- 
ham, 

Sp. 56, 

AltJEiATij OF Lead, Ho mb lei W* 

Colour palt grey pa<>siug into wiuc yellow ; oc- 


211 


CLASS U, 


curs crystallized in cuboidal prisms^ either 
siiiiplcj or terminated l)y tetrahedral pyra- 
mids j or bevelled on the edges- In one di- 
rection it exhibits a lamellar structure with 
joints in tlirec directions parallel to tlic faces 
of a cuboidal prism 3 in the other exhibits a 
conchoidal fracture; lustre splendent ada- 
mantine; more or less transparent; very 
soft ; scctilc and easily frangible- — Sp. gr. 6* 
— On exposure to the blowpipe on clrarcoal 
it meits into an orange coloured globule^ re- 
ticular externally when solid ; when again 
melted it becomes, w'hitej and 011 increase of 
the heat the ^did flieSioffyi^ild minute globules 
of lead reinain bcliiinjj^ 

85*5 oxide of Ijbaxfiy S ';5 hidnatic acid ; 6 car- 
bonic acid. y 

Cromi'ord level IjJ^byshlre, 

% 57 - 

l^iiosiniATE OF Leah. Grun Bleyerz fV* Plomb 
phosphate IL 

Colour olive green passing into yellowish green 
and yellow’j and into grass green and greenish 
grey ; occurs ciA'stallized (solitary or in 
groups) , botryoidal, reuiform, and massive ; 
form, a hexabedral prism, either simple, or 
terminated by oljtusc licxahedral pyramids, a 
dodecahedral prism, or a pyramidal dodeca- 
hedron; fracture small grained uneven passiug 
into splintery, with a glistening resinous or 
adamantine lustre ; more or le>ss translucent ; 
yields easily to the knife ; is brittle and easily 
, frangible. — Sp. gr. 0*2 — 0 * 1 ). — Before the 
blowpipe on charcoal it usimlly decrepitates, 
then melts, and on eooliug forms a polyhedral 
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globule, the faces of which present concentric 
polygons ; if this globule be pulverized and 
mixed with horax and again heated, a milk 
white opake enamel is the first result; on con- 
tinuance of the heat the globe effervesces, 
and at length becomes perfectly transparent, 
the lower part of it being studded with glo- 
bules of metallic lead. 

80 oxide of lead ; 1 8 phosphoric acid ; 1 *62 mu- 
riatic acid. Klap)\ 

Alston, Cmnherland ; Allon Hoad, Grassliil!, Tcesdalo, 
Durham; Nithisdale, Yorkshire; Waiilock Head, 
Dumfritshire. 

« Brown Phosphate. Braun Bleyerz W. 
Colour hair brown passing into grey ; occurs 
in lengthened six-sided prisms or massive ; 
surface of the crystals blackish and rough ; 
fracture small grained uneven, passing into 
sj)lintery, with a glistening resinous lustre. 
Before the hlo\\ 7 )ipe it melts into a globule, 
which on cooling concretes into a radiated 
mass. 

7S-o8 oxide of lead; 19*73 phosphoric acid; 
1*()5 muriatic acid. Klapr. 

Sp. 58 . 

SOLPHATE OF Lead. Bley Vitriol Plomb sul- 
hitc H. 

Colour light grey passing into smoke grey and 
pale green ; occurs crystallized, tabular, gra- 
nular, and iticrusting; form, a pyramidal oc- 
tohetlron with rectangular bases, and its va- 
rieties^ the adjacent faces of each ))yramid 
being inclined on each otlier at an angle of 
109"" 18', and the corrcspo!,ding faces of the 
two pyramids at an angle of 7^3° 28'; some- 
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times the oetohedrou is cuneiform and some- 
times replaced on the edges and solid angles 
of the common base ; fracture compact con- 
choidal^ with a splendent lustre between ada- 
mantine and resinous j more or less translu- 
cent ^ soft yields to the nail, — Sp, gr, 6'3* — 
Before the blowpipe it decrepitates^ then 
melts, and is soon reduced to the metallic 
state* 

71—70-5 oxide of lead ; 25*75 sulphuric 

acid; 2 — 2*25 water; 1^ — 0 oxide of iron, 
Klapr, 

l^iiys mincj An|;lc5ey; Penzance^ Carmvall; Wanlock 
Head, Dumfriesshire ; Lead hills, Lanarkshire* 

a Massive, 

Sp. 59, 

Arsemate of Lead, 
senie H, 

Colour grass green, wine yellow, and wax yel- 
low ; occuis in small slender hexahedrai cry- 
stals often fusiform, in capillary fibres, com- 
pact masses, and granular concretions ; is 
translucent or transparent, 'With an adaman- 
tine, resinous, or.silky lustre ; when transpa- 
rent scratches glass ; easily frangible, — Sp* 
gr, 5*0 — G*4* — Before the blowpipe on char- 
coal it exhales arsenical vaponrs, and is re- 
duced to metallic lead, 

69*76 oxide of lead ; 26^4 arsenic acid ; 1*5S 
muriatic acid. Gregor, 

Huel Unity in Guennap Cornwall* 

a llenilbrm* Bleiniere K, 

Colour brownish red passing by exposure to 
air into ochre and straw yellow ; occurs ia 


Flokkenerz K* Plomb ar- 
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rcniform masses; fracture conclioidal, glis- 
tening with a resinous lustre ; opake^ soft, 
brittle. — Sp.gr. 3*9. — Before the blowpipe 
on charco^ it melts, emits an arsenical 
vapour, and is at length converted into a 
black shining globule in which grains of 
lead are discernible. 


Sp. 60. 

Molybdate of Lead. Gclbe? Bleyerz IV. Plomb 
molybdate H. 

Colour wax yellow passing into lemon or orange 
yellow, or dirty honey brown ; occurs crystal- 
lized, rarely massive ; form, a pyramidal oc- 
tohedron with equal and similar isosceles tri- 
angular faces, either perfect or with the solid 
angles replaced, or with the lateral edges ob- 
liquely replaced ; a cuboidal prism, a rectan- 
gular, eight- or twelve-sided table. The ta- 
bular varieties for the most part intersect each 
other, giving the whole mass a cellular ap- 
pearance; structure imperfectly lamellar; 
fracture small grained uneven, passing into 
small conchoidal, with a glistening resinous 
lustre ; translucent, soft, rather brittle. — Sp. 
gr. 5*09. — Before the blowpipe it decrepi- 
tates, and fuses into a dark grey mass in which 
globules of reduced lead are visible ; with a 
little borax it forms a brownish globule, and 
with a larger proportion forms a blue or 
greenish blue glass. 

64*42 oxide of lead; 34*25 oxide of molybdena. 
Klopr. 

58*4 oxide of lead ; 38 molybdic acid ; 2*08 
oxide of iron. Hatchett. 

1 2 
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Sp.6I. 

Chromate of Lead, Roth Bleyerz IK Plomb 
chromate H. 

Colour orange red, when puhTrized orange 
yellow ; occurs crystallized, rarely dissemi- 
nated or massive ; form, a compressed ob- 
lique eight-sided prism, with dihedral or te- 
trahedral summits, but the crystals are gene- 
rally very imperfect ; structure imperfectly 
lamellar; fracture fine grained uneven ; lustre 
splendent, between adamantine and resinous ; 
more or less translucent ; yields easily to the 
knife, is brittle and easily frangible. — Sp. gr- 
6, — When exposed to tlie blowpipe it crackles, 
and melts into a greyish slag ; with borax it 
is in part reduced to the metallic state, and 
gives a green colour to the flux. 


Sp* 62 * 

Tinstone, Zinn stein 7K Etain oxyde H, 

C’olour brown ptissing into nearly black, or redisli 
brown deep or pale, whence it passes into 
yellowish and greenish white ; when pulve- 
rized greyish white ; occurs crystallized, 
ainorplious, and in loose rolled jjieces from 
the size of the fist to that of grains of sand; 
form, a pyramidal octohedron with square 
bases (the angle at the apex formed by two 
opposite faces being 112^ 10% and its varie- 
ties, w'liich are very numerous, many of them 
being hemitrope crystals ; natural joints in 
two directions at right angles to each other 
and parallel to the axis of the primitive octo- 
hedron, and also in tw^o directions parallel to 
the diagonals of the common base ; external 
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lustre of the crystals splendent, vitreous ; 
structure lamellar, rarely visible ; fracture 
uneven and imperfectly conchoidal, with a 
more or less shining resinous lustre ; scarcely 
yields to the knife ; gives sparks with steel ; 
brittle. — Sp, gr, 0*7 — 7. — Ikfore the blow- 
pipe it strongly decrepitates ; when finely pul- 
verized it is reducil'le on charcoal by the con- 
tinued action of the blowpipe, to the metallic 
state. 

77*0 tin; 21-5 oxygen; 0*25 oxide of iron; 
0*73 silex. Klcipr, 

Abundant in Cornwall ami in the western part of De- 
vonshire. 

s( Wood Tin. Kornisches Zinnerz 

Colour hair brown passing into yellowish grey 
and redish brown ; occurs in reniform bo- 
tryoidal and globular concretions, or in 
wedge-shaped detached pieces ; structure 
divergingly fibrous in one direction, con- 
centric lamellar in the other ; lustre glim- 
mering, silky. — Sp. gr. 6*4. 

Occtirs loose in the Streamworks of Sithney, St. Greet, 
Gobsmoor, F*entowan, Gavrigan, St. Me wan, St, 
Columb, St. Roach, St. Denis, Cornwall, 

Sp. 63. 

Tin Pyrites. Bell-metal Ore. Zinnkies IK Etain 
sulfure W. 

Colour steel grey passing into yellowish white ; 
occurs amorphous ; fracture granular uneven 
passing into imperfectly conchoidal and la- 
mellar, with a weakly shining metallic lustre ; 
yields easily to the knife; brittle. — Sp. gr. 4*3. 
— Not magnetic ; before the blowj)i])e fuses 
into a black slag, exhaling at the same time 
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ns 

a sulphureous odour j tinges borax yellowish 
greeju 

34 tin; 36 copper; 25 sulphur; 2 iron, Klapf\ 

26*5 tin; 30 copper; 12 iron; 30^5 snlphur, 
Klapr^ 

St, iignes, Stemia Gwjnn, Huel Rockj Hu el Scurier, 
CuniivalL 

Sp. 64* ^ 

Blende* Black Jack* Blende W . Zinc sul- 
fure H, 

Colour ycllowisbj rcdisli^ or blackish brown^ or 
very dark blood red passing into redish blacky 
streak pale yellowish brown ; occurs crystal- 
lized, laniellifonuj and amorphous; fonUj the 
rhomboidal dodecaliedron, octohedroii, and 
tetrahedron, with their vaiieties. The lighter 
coloured varieties are more or less translucent 
with a resinous or atkinantine lustre ; the 
darker arc opake or nearly so, with a pseiulo- 
metallic lustre; structure straight lamellar with 
joints in six directions; yields pretty eirsily 
to the knife ; brittle, and easily frangible. — 
Sp, gr. 3*7 to 4* — Jiifusible; gives an hepatic 
©dour w'hen pulverized aiul digested in suk 
phuric acid- 

Massive brown Blende, 50*09 zinc; 12*05 
iron; 28*86 sulphur* Tkoimon* 

Generally accompanies Galena. Tetraljedral var. St. 
Agnes, ComvvalL 

a Phosphorescent. 

Colour yellow mixed more or less with green 
and browmish red ; translucent passing into 
transparent, with a splendent adamantine 
lustre ; phosphorescent by friction* 
Flintshire. 
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/3 Fibrous. 

Colour redibh brown ; occurs reniform and 
massive; structure delicately and diverge 
ingly fibrous in one direction^ concentric 
lamellar in the other. 

Sp. 65. 

Calamine. Galmei IV. Zinc carbonate H. 

Colour greyish and yellowish, with a lustre be- 
tween resinous and vitreous ; occurs crystal- 
lized in obtuse and acute rhomboids, and in 
longish quadrilateral tables ; structure small 
and imperfectly lamellar ; more or less trans- 
parent ; yields easily to the knife. — Sp. gr. 
4*3. — Dissolves with effervescence in muriatic 
acid ; infusible ; loses about 34 per cent, by 
ignition. 

65*2 oxide of zinc; 34*8 carbonic acid. Smith’- 
son. 

The several varieties of Calamine, as vvcll as the Elec- 
tric Calamine, chiefly occur with Galena in shell 
Limestone ; it also forms veins and fills up hollows in 
Con^domeratc. Particularly ahundant in the Men- 
dip hills at Shipham near Cross, Somersetshire ; at 
Holywell and elsewhere in riintshirc; and in Derby- 
shire. 

Cupriferous. 

In pale green lamelliform concretions globu- 
larly aggregated ; lustre sattiny. Its colour 
is owing to an admixture of carbonate of 
copper. 

Rutlanrl mine near Matlock. 

|3 Compact. 

Colour greyish, greenish, and yellowish, often 
brown by mixture with iron ; with a glis- 
tening lustre between vitreous and resinous ; 
occurs stalactitic, reniform, mammillated, 









ciin^ed-lameUar^ pseiidomorphousj cellidar^ 
and amorphous; fracture spliatery ami un* 
evciij vvith ai) imperfectly fibrotis stnictuie; 
the lighter coloured varieties are translucent 
on the edges. 

64*8 odde of zinc; 35*2 carbomc acid. 
Smithson, 
y Earthy. 

Colour greyish or yellowish hite ; dull ; oc- 
curs massive and investing; fracture earthy; 
yields to the nail ; opake ; adheres to the 
tongue. — Sp- gi% 3*58. 

71*4 oxide of zinc; 13*5 carbonic acid ; 15*1 
water. Smithson^ 

Alloii Head, Darham# 

Sp. 66. 

Electric Calamjne. Galmei IK Zincoxyde //. 

Colour gre) is!i, bhiisli^ or yellowisli white ; oc- 
curs crystallized^ lamelliform, maminillated^ 
or mxssive; form^ a bexahedral prisai with di- 
hedral summits ; the cr) stals are .sinall^ and 
either solitarYj or in radiating groups like zeo- 
lite; lustre shining vitreous; structure imper- 
feedy lamellar or diverging fibrous ; transpa- 
rent or opake ; yields to the knife^ but is much 
harder than common calamine, — Sp. gr. 3*4. 
— Wlien gently heated is strongly electric; 
infusible ; loses about 12 per cent, by ignition ; 
soluble in muriatic acid without effervescence^ 
and the solution gelatinizes on cooling. 

66 oxide of zinc ; 33 silex. Klapr^ 

68‘3 oxide of zinc; 25 siiex; 4'4 water. Smith- 

S07t. 

Lei ceste rsl j j ro, 14 s n tsb irt% 4 V an In ck H cJt d 

White Vitriol. See Cl, IV, S;), 5, 
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Sp. 67. 

Native Bismt^tii. Geiliegeii WLsmutli ]l\ Bis- 
muth iiatif 77. 

Colour silver white with a tinge of red, and 
more or less tarnished externaily ; occurs cry- 
stallized, in feathery and reticular dendrites, 
lamellar, or amorphous; form, the regular 
octohedron, or an acute rhomhoid, the alter- 
nate angles of which are 60° and 120"; struc- 
ture perfectly lamellar, with joints in three 
directions; soft; sec tile; not very frangible. 
— Sp. gr. .0. Fusible by the mere liame of a 
candle ; before the blowpipe it is volatilized 
in the form of a white vapour, giving out ge- 
nerally an arsenical odour from an admixture 
of that latter metal. 

St. Colunib, Bi>tallack, 

Sp. 68. 

Sulphuretted Bismuth. Wismuthglanz IV , Bis- 
muth sulfure 77. 

Colour between tin white and lead grey ; occurs 
acicular,lamelliform, and amorphous; structure 
lamellar, with joints parallel to the sides and 
to the short diagonal of a slightly rhomboidal 
prism; the latter joints arc very distinct, the 
others less so. Of some varieties the structure 
is radiated ; lustre of the lamellar s]>leiKlent, 
of the radiated shining ; soft, often staining 
the fingers; brittle. — Sp. gr. 6*1. — It melts 
in the tlaine of a candle ; before the blowpipe 
it is for the most part volatilized with a sul- 
phureous <i(!our, leaving a residue which is 
reducil)le with dilficulty to the metallic state. 

Ih riand iiiiiic, Cornwall, 
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f;LASS Ti* 


St Phimbo-Cuprlferaiis* Nadelerst K* Bismuth 
sulfure plumljQ-ciiprifere H* 

Colour dark &teel grey with a superficial yel- 
low tarnish ; occurs in liexahedral acicular 
prisms and amorphous ; fracture small 
grained uiieveiij passing to couchoidaf with 
a shilling metallic lustre ; yields easily to 
the knife.— Sp.gr. 6*2, — Fusible before the 
blowpipe into a steel grey globule ; by con- 
tinuance of the heat it partly volatilizes 
and deposits on the eliarcoal a yellow pow- 
der^ after which there remains a red glo- 
bule inclosing a grain of metallic lead, 
43*2 bismuth 5 24*3 lead; 12*1 copper; 1-5 
nickel; 1*3 tellurium; 11'5 sulphur, 
John. 

^ CupFiferous. 

!S:eelgrey; tarnishes redisli or bluish ; sec- 
tile; fracture small graineil uneven. 

47*24 bismuth; 34*66 copper; 12*58 sul- 
plmr, KiapJ\ 

6 9. 

Bismuth Ochrk. Wisniuthoclier fV* Bismuth 
oxyde fL 

Colour yellou’ish grey with a tinge of green ; 
occurs massive and pulverulent; structure la- 
mellar^finegminedj or earthy; fracture uneven; 
lustre, according to tire kind of fi*acturc, glis- 
tening, shiinng, or dull ; opake ; soft, often 
friable. — Sp. gr. 4'37» — Before the blowpipe 
on charcoal is easily reducible to the metallic 
state. 

St* Agnes, Cornwiilk 
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Sp. 70 , 

Native Antimony. Gedicgen spiessglaiiz An- 
tinioiiic luitif H, 

Colour tin white, opakc, with a splendent me- 
tallic lustre ; occurs ieniiorni and amorphous; 
structure straight or slightly curved lamellar, 
with joints in various directions; yields to the 
knife; rather sectile; easily frangible. — Sp. 
gr. 6*7. — Before the blowpipe it melts easily, 
and volatilizes in the form of a grey inodo- 
rous vapour ; if the melted button be allowed 
to cool slowly, it becomes covered with white 
brilliant acicular crystals. A very minute 
bead of silver generally remains after the an- 
timony has been volatilized. 

98 antimony; 1 silver; 0*25 iron. Klapr. 

ec Arsenical. 

Alloyed with a small and variable proportion 
of arsenic ; in consequence of which its 
vapour when exposed to the blowpipe has 
an arsenical odour. 

Sp. 71. 

Grey Antimony. Grau-sj)iessglanzerz fV, Anti- 
moine sulfure H, 

Colour light lead grey, externally often irides- 
cent ; opake ; with a metallic lustre ; occurs 
crystallized, lamelliform, in diverging blades 
or fibres, granularly foliated and fine grami- 
lar ; form, an oblique tetrahedral prism, ter- 
minated by tetrahedral j)yramlds, sometimes 
also the lateral edges of the prisms are re- 
placed ; joints only in one direction parallel 
to the axis of the prism; lustre of the crystal- 
lized, foliated and bladcd varieties ‘splendent, of 




the others more or lessglLstenitig; yields easily 
to thekiiife j easily frangible* — Sp* gr. 4‘.3 — 
-1'5, — by tlie mere flame of a caudle; 
evaporubie almost totally before the blow|>ijje 
in the form of a white vapour with a sulphvi- 
reous odour. 


aiitimcnv 


Proust. 


St Srepbens, FnH^triw, Hncl Boys in Fjiidellion^ Corn- 
wall GieiiiliLiEiii]^, Dijuifnessliiro. 


Autimoine sulfurc 


Plumose* Federer^ W. 
capillaire //. 

Colour dark lead grey^ often iridescent; 
opake, ^vith a glimmering imperfectly me- 
tallic lustre ; occurs iti very minute capil- 
lary crystals^ investing the surface of other 
minerals as with a delicate down or wool, 
often so interlaeed and mutually adherent 
as to a[)peivr like an amorphous ciust.— 
Sp, gr. — Before the blowpipe it melts 
into a blaek slag, 4ifter giving out a vapour 
which when condeu'^ed appears in the form 
of a u'liite and yellow powder* 



Sp. 72* 

Rkd Anttmcwy. Roth spiessglanzerz W . Aiiti- 
moiiic oxyde sulfurc H. 

Colour cherry red, externally brownish, Ijluisli, 
or iridescent ; occurs in ininnte diverging or 
interlaced acicular capillary crystals, or ainor- 
phoiis ; lustre shining between vitreous and 
adanmutine; opake, brittle,— Sp, gr* 4. — 
Melts and evaporates before the blowpipe, 
giving ont a sulpliureoiis odour* 

67‘o antimony; lOS oxygen; I9v sulphur. 
Klcipr. 


“V: 


NATIVE METALS AND METALLIF. MINERALS, 125 


Sp. 73. 

White Antimony. WcLss Spicssglanzerz IV, An- 
timoine oxydo U, 

Colour white, yellowish, or greyish ; occurs cry- 
stallized, investing, and rarely massive ; form, 
a rectangular table, which by pressure of the 
nail divides into hlires ; or capillary crystals 
in diverging groujis ; lustre shining, between 
pearly and adairiantine ; translucent, soft, 
heavy ; melts very easily before the Idowpipe 
and is volatilized in form of a white vapour. 

86 oxide of antimony ; ^ oxide of antimony 
with oxide of iron ; 8 si lex. Vanq, 

Sp. 74. 

Antimontal OrriRE. Spicssglanz cUker IV. An- 
ti moine oxyde terreux H. 

Colour straw yellow passing to brown ; occurs 
investing other ores of antimony, and rarely 
nuissivc ; dull ; fracture fine earthy ; soft, 
brittle ; before the blowpipe on charcoal it 
becomes white, and evaporates without en- 
tering into fusion ; with borax it intumesccs, 
and htrnishes a few metallic globules, 

Huel in Endcilion, Cornwall. 

Sp. 75. 

Native ARSE:NTr. Testaceous arsenic. Gcdicgcn 
arsenik TV, Arsenic iiatif H. 

Colour pale lead grey passing into tin white, 
with a glistening metallic lustre ; by exposure 
to the air becomes greyish black and dull ; 
occurs reniforin, in botryoidal and Hat inani- 
millary masses, or carious ; structure concen- 
tric lamellar ; fracture fme-grained uneven, 
often combined more or less with a diverging 


filmnis structure 3 acquires a polish by fric- 
tion ; yields to tlie knife 5 rather sectile ; 
canily frangible.— Sp, gr. 5*7- — Before the 
hlowpiiJe it readily fnsesj and burns \v'ith a 
bluish flame and a dense wliite arsenical va- 
poiU j and is volatilized, with the exception of 
a minute portion of iron sometimes mixed 
with silver or gold. 

76* 

.^^^SPH KKL. Arsenical pyrites » Arsenik kies I!\ 
Per arsetucal H. 

Colour silvery white \ oeciirs cry st alii zed and 
ainorplious form, a right rhomboidal prism 
of whif^h the lateral angles are alternately 
IIP 18" and 68 "^ A2% either simple, or with 
dihedral summits or otherwise modified i lus- 
tre shining metallic j fracture granular uneven, 
hard ; brittle.^ — Sp. gr. 6'5. — Before the 
blowpipe it gives out a copious white arseni- 
cal vapour, and the residue attracts the mag- 
netic needle* 

48*1 arsenic; 86*5 iron; 15 -4 sulphur. Thomsoru 
4*b4 34‘9 20‘1 ClwvrtuL 

54*55 arsenic; 45*46 iron. Berz, 

AburKliiht in Cornvvnll iind J^evonshire, accompanying 
the ores of cupper and ti;i. 

« Argentiferous* 

Fracture very fine grained ; contains from 1 
to 10 per cent, of silver, 

Sp.;7- 

Realgar* Rothes Ransehgelh W. Arsenic sul- 
fuve ^f* 

Colour bright aurora red passing into scarlet 
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and orange; streak lemon yellow; occurs 
crystallized, acicnlar, massivej disseminatcil, 
and investing ; form, an oblique rbomboklal 
prism, the alternate angles of which are 1 07^ 
42^ and 72^ 18^, also, an eight- or ten-sided 
j)vism with pentagonal summits ; lustre splen- 
dent between vitreous and waKy ; fjacture uii* 
even-graniilar and small coiichoidal ; trans- 
lac ent and semitransparent ; yields to the 
nail ; easily frangible , — 8jj, gr, 3*3* — Idio- 
electric by friction acquiring the resinous 
eleetrieity ; before the blowpipe it melts in- 
stantly, and burns with a blue flame giving 
out sulphureous and arsenical vapours. 

09 arsenic; 31 sulphur, Klapr. 

jt Orpiinent, Gelbcs raiischgelb Arsenic 
siilfurc jaune fL 

Colour bright lemon yellow passing into gold 
yellow ; with a brilliant lustre bet\\’ec3i 
adamantine and pseudo- metallic; oeeurs 
rarely in very minute crystals, gerterally 
massive with a lamellar structure and a 
single cleavage ; translucent ; in thin k- 
iniure transparent and flexible, 

62 arsenic; 38 sulphur, Khpr^ 

Sp. 78, 

Pharmacou TE. Arscnik bluthe /f^, Chaux arse- 
niate /i, 

Coloui- white, witli a tinge of rcalish, yellowish, 
or grev ; occurs in raijnite capillary crystals 
aggregated into globular masses, or botiyoi- 
dal vvitb a loose fihnais structure ; lustre 
glimmering, silky; translucent on the edges ; 
yields to the naiL— >Sp. gr* 2 'Gp — B efore tlie 




a Earthy* 

Occurs ai a tlun cnn^t ; friable \ dull* 


S|k 71 K 

Bright White Cobalt* Gian zkob alt IV * Cobalt 
gris H* 

Colour silver white slightly inclining to rcclish \ 
occurs ervstalli7.ecl, in striated cubeSj in oc- 
tohcdrons generally with the summits re- 
placed ainl in eicosihcclroiis ; lustre externally 
solendent \ structure specular lamellar^ witli 
joints parallel to the faces of a cube ; fracture 
VtTV line grained almost even ; yields with dif- 
iiculty to the knife ; brittle; not very frangible, 
— Sp, gr* (r3— (v5, — Before the blowpipe it 
first becomes black, then as it gets red hot 
disengages arsenical fnmes, and melts into a 
metallic globule of a dull black externallvj 
which attracts the magnetic needle and tinges 
borax of a deep blue, 

4 4 cnbalt; 55x1 arsenic; 0*o sulphur, Klapr* 

a Arborescent, stalactitic, botryoidal, ainoT' 
phous. 

Fracture fine grained mi even ; structure ra- 
rliated and imperfectly lamellar, 

Sp, BO. 

Gniiv Con ALT, Grauev speiskobalt IV* 

Colour whitish steel grey, becoming iridescent 
bv exposure to the air ; occurs stalactitic, in 
curved lamellar concretions and amorplious ; 
fracture even ami flat -con choidal passing into 
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uneven ; lustre glimmering metallic } mode- 
rately hard^ brittle, — Sp. gr, .^’5. 

20 cobalt 5 24 iron ; 33 arsenic^ the remainder 
bismuth and earth* Kiapr^ 

Ilertandj Dolcoatb^ Cornwall, 

Sp* 8K 

Arsenical Cobalt. Weisser spelskobalt Co- 
balt arsenical H. 

Colour silver white; occurs crystallized in cubes^ 
in oc tolled runs and in cubo-octoliedronsj also 
arborescent^ reticulatedj botiyoidal^ staiacti- 
tiCj and amorphous ; structure not visible * 
fracture fine grained uneven^ with a glistening 
metallic lustre ; yields with difficulty to the 
knife; brittle*— ^p,gr.7'7. — Before the blow- 
pipe it gives out a copious arsenical vapour 
on the first impression of the heat ; it melts 
only partially^ and that with great difficulty^ 
and is not attraetalile by the magnet ; on the 
addition of borax it immediately melts into a 
grey metallic globule colouring the borax of a 
deep blue, 

Iluel Sparnoiij Redruth;, Dolcoathj Cornwall* 

Sp. 82* 

Earthy Cobalt. Erdkobolt JK Cobalt oxyde 
noir H* 

Colour straw yellow and bluish blacky by mix- 
ture with iron and other impurities becomes 
liver brown ; occurs mammillary^ small botry- 
oidal^ investing^ disseminated^ rarely massive; 
fracture fine ear thy; dull^ but acquires a resi- 
nous polish by friction ; yields easily to the 
knife and sometimes to the nail ; somewhat 

K 




sec tile. — Sp. gr. '2 — 2 "4* — 'Before the blow* 
pipe it gcnenilly gives an arsenical odour; 
tinges borax blue. 

j^lderley Ed^e^ Cheshire^ in Red Sandstone. 

Sp. S3, 

Kkb Cobalt. Cobalt bloom. E other Erdkobolt 
Kobalt bluthe. Cobalt arseniate H. 

Colour crimson pa^^sing to peach blossom red, or 
whitish; occurs in short divergent acicular 
prismsj or small botryoidai, or earthy and 
investing ; the crystals are niore or less shin- 
ing and translucent ; the other varieties are 
glimmering or dull, and nearly opake ; soft,, 
somewhat sectilc; light; before the blowpipe 
emits an arsenical odour, and tinges glass 
blue. 

Dolcoatti, Cornwall; Alva, Stirllii^sliire; Bruton quarry 
near Kdiiiburgin 

Red ViTEJOL. See Cl. IV, Sp. 6. 

Sp. 84. 

CorPER Nickel. Kupfernickcl W . Nickel arse- 
nical 

Colour pale copper red, with a greyish or yel- 
lowish tijige ; occurs iu long irregular capil- 
lary crystals, reticulated and botryoidal, but 
commonly massive; fracture imperfectly con- 
idioidal passing into gratuilar uneven, with a 
Hjore or less shiuitig metallic lustre ; yields 
with difficulty to the knife; brittle, and diffi- 
eidtly frangible. — Sp, gr. fed — Before the 
blowpipe it gives out an arsenical va]ioiir, and 
then fuses, though not very easily, into a dark 
scoria mixed with metallic grains ; is soluble 
in nitro-iuuriatic acid, forming a deep grass 
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green liquor, from which caustic fixed alkali 
throws down a pale green precipitate, where- 
as from a solution of copper the precipitate is 
dark brown. 


Sp. 85. 

Nickel Ochre. Nickcl-okker IV. Nickel oxyde 
H. 

Colour apple green, passing into grass green 
and greenish white ; occurs generally invest- 
ing, rarely massive ; is in loose powder or 
friable ; meagre to the touch and light ; in- 
fusible before the blowpipe ; with borax it is 
reduced, and the glass acquires a hyacinthinc 
colour 3 insoluble in cold nitric acid. 

Sp. 86. 

Grey Manganese. Graii braunsteinerz W. Man- 
ganese oxide metalloide H, 

Colour steel grey passing into iron black ; oc- 
curs crystallized in rhomboidal prisms the al- 
ternate angles of which measure 100^ and 80% 
in octohcdral prisms with dihedral or tetra- 
hedral summits, in acicular and longitudinally 
striated prisms either diverging, radiated, or 
interlaced, in rectangular tables, dendritical, 
massive with a lamellar, acicular, or finely 
granular structure, or pulverulent ; soft, brit- 
tle ; marks strongly when rubbed, its streak 
being black and dull. — Sp. gr. not exceeding 
4*7. — Infusible ; tinges borax purple ; effer- 
vesces with muriatic acid, giving out oxymu- 
riatic acid. 

Rhomboidal — 90*5 brown oxide; 2*25 oxygen; 
7 water. Klapr. 

Acicular — 89 brov^m oxide ; 10 oxygen. Klapr. 
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Tipton l\vnc,D(*vonshirc; Mcndip, Somcrsctsliirc; near 
Aberdeen. 

a Compact. 

Colour steel grey passing to black, with a 
glistening lustre which is increased by 
friction; occurs stalactitic, hotryoidal, mas- 
sive ; generally hard, scarcely yielding to 
the knife. 

83*7 oxide of manganese; l4*7 barytes ; \'2 
si lex ; 0*4 carbon. Fai/q, 

60 oxide of manganese; 25 silex ; 13 water. 

Klapr. 

Upton Pync, Devonshire. 

Sp. 87. 

SuLPHURKT OF Mangankse. Manganglaiiz K. 
Manganese sulfurc H, 

Colour between brownish black and iron black, 
with a shining metallic lustre ; streak dull 
greenish or brass yellow ; occurs massive ; 
fracture fine-grained uneven passing into ob- 
scurely lamellar ; opake ; moderately hard. — 
Sp. gr. 3’95. — llefore the blowpipe gives out 
sulphur, and tinges nitrous borax purple. 

S2 oxide of manganese; 1 1 sulphur; 5 carbonic 
acid. Klapr, 

Cornwall, 

Sp. 88. 

White Manganese. Manganese oxyde carbonate H, 

Colour white, yellowish, or pale rose red ; oc- 
curs crystallized in curvilinear rhomboids and 
in lenticular crystals ; also mammillated and 
massive ; structure of the crystallized, curved 
lamellar ; translucent on the edges ; glisten- 
ing, with a lustre between resinous and vitre- 
ous ; moderately hard. — Sp.gr. 2*8. — Effcr- 
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vescGs witli acMs, giving out oxymurlatic acid 
on digestion with muriatic acid ; infusible ; 
becomes black by ignition, 

47 2>ratoxide of manganese; 40 silex; 4*6 ox- 
ide of iron; 1*5 lime, Berz. 

Sp. 89, 

Phosphate of Manganese, Phosphormangau K, 
Manganese phosphate ferrifere H* 

Colour redish brown 3 structure lamellar^ with a 
brilliant and somewhat chatoyant lustre ; in 
thin lamelbe semitransparent; scratches glass, 
— Sp, gr, 3*6, — Readily fusible before the 
blowpipe into a black eimmek 
42 oxide of manganese ; 3 1 oxide of iron ; 27 
phosphoric acid, Ftmej, 

Sp, 90, 

Molybdena, Wiisserblei Molyb dene sulfur c //, 
Colour pale lead grey with a shining metallic 
lustre; occurs crystallized m sliort hexahedral 
prisms^ or massive ; stiucture laincllai\> with 
joiiits in one direction ; sectile ; somewhat 
flexible, but not elastic ; unctuous to the 
touch ; stains slightly; streak on paper me- 
tallic grey, on pottery, or porcelain, greenisln 
— Sp,gr,4’5 — 4'7. — Before the blowpipe gives 
out a sulphureous odour, and when urged by 
the utmost force of the heat it gives out 
white vapours and a light blue flame; solu- 
ble w'ith violent effervescence in carbonate of 
soda. 

Hu el GorlaiifbC'oinwall; Cold Leek, CumbcrlandjSLap, 
Westmoreland; Glen Elg, laveiiiess-sliirc, 

Sp. 91, 

\K>LFa \M, Wolfram 7F, Schcelin ferriigiiio /:f. 

C olour brownish black, greyish black, tajnish- 
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Ing into a mixture of steel blue and tombac 
brown ^ streak redish brown ; occurs crystal- 
lized ; also in concentric lamellar concretions^ 
and massive 5 form a rectangular parallelo- 
pipedj either simple or with pyramidal tenni- 
iiations, the summits of which are often re- 
placed ; structure lamellar with very distinct 
joints in one directionj and others very indi- 
stinct at right angles to the former $ lustre of 
the principal joints nearly specular^ inetiillic ^ 
yields readily to the knife ; brittle and easily 
frangible. — 8 p* gr. 7‘1 — 7*3* — Before the 
blowpipe it decrepitates^ and melts without 
much difficulty into a black somevvhat scovi- 
aceous globule^ which does not act on the 
magnet* 

67 tunstic acid ^ IS oxide of iron ^ 6 '25 oxide 
of manganese, 

Hciiand, Fednsindrfio, Hud Frinny, Cligga, Kitdiill, 
Ccrnivall; Kle of llonUj Hebrides. 

Sp.92. 

TvyesTEN* Schwerstein IK Scheelin calcaire H. 

Colour gre 3 *ish or pale yellowish wliite ; occurs 
crvstallized and amorphous 5 form, a pyrami- 
dal octohedron with isosceles triangular faces 
(incidence of the adjacent planes of the same 
pyramid 107 ° 26'"^ of the corresponding planes 
of the opposite pyramids ! 13^ 36'), either sim- 
ple or with each of the solid angles adjacent 
to the base replaced by two triangular faces ; 
fracture coiichoidal and uneven with an ob- 
scurely lamellar structure; when massive, 
granular and splintery ; lustre shining vitre- 
ous, verging on adamantine; translucent', 
w^hen massive opake ; yields pretty easily to 
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the ktlife. — Sp, gr* 5*5 — ^6* — Before the 
blowpipe it crackles, and becomes opake but 
tloes not melt ^ with borax it forms a transpa- 
rent or opake white glass, according to tlm 
proportions of each. 

77 V 5 oxide of tungsten j 17*6 lime ; 3 lilcx. 
Klapr. 

Pengiliy in BrengCj Cornwall, 

Sp. 93 . 

'riTANiTTt. Rutil J'K Titane oxyde 

Colour dark blood red passing into reiTish brown 
and copper red ; streak between yellow and 
orange ; occurs crystallized in rectangular and 
octohedraf prisms sometimes single, often 
geniculated; that is, united by one of its ex- 
tremities with a similar prism, so that the 
two together form a very obtuse angle : it 
also occurs in capillary crystals, either single, 
divergent, or reticulated, also massive and in 
small fragments or grains : the larger crystals 
are longitiulirudly striated, and present a la- 
mellar structure with a double rectangular 
cleavage parEillel to the lateral faces of the 
prism, and shining with a high adamantine 
lustre ; fracture imperfectly conchoidal pass-* 
ing into uneven with a glistening lustre ^ 
slightly translucent; scratches glass ; does not 
y i eld to t h e k n i fe ; easi I y frang i b le , — Sp , gr > 
4"1 — 4*24.— Infusible by itself; with borax 
it melts before the blowpipe into a transparent 
redish yellow glass. 

Appears from Klaproth *s analysis to be a nearly 
pure oxide of titanium. 

Ki mv Ekdfjgoicrt, CrsLi iiarvonshire ; Cairn-gorm, Cniig 
t iiilkncii iiLur Kiilin, Soothu>tl. 


a Nigrine. 

Colour brownish black ; streak yellowish 
brown; occurs in loose, angular, and 
rounded grains; structure straight lamellar; 
fracture flat and imperfectly conchoidal ; 
lustre glistening, adamantine ; opake ; not 
magnetic. — Sp. gr. 4*4. 

84 oxide of titanium; 14 oxide of iron; 2 
oxide of manganese. Klapr. 

6 Menachanite. 

Cfflour iron black passing to greyish and 
brownish black, not materially altered in 
the streak ; occurs in very small flattish an- 
gular grains; structure imperfectly lamellar; 
fracture find grained uneven ; lustre glis- 
tening, between adamantine and metallic ; 
yields to the knife ; opake ; magnetic. — 
Sp. gr. 4*4. — Infusible; gives to borax a 
greenish colour inclining to brown. 

45*25 oxide of titanium; 51 oxide of iron; 
0*25 oxide of manganese ; 3*5 silex, 
Klapr, 

Menaccan, Cornwall, 
y Iserine. 

Colour iron black passing to brownish black, 
not altered in the streak ; occurs in angu- 
lar grains and rolled pieces ; fracture con- 
choidal ; lustre glistening, semi-metallic ; 
opake ; scratches glass ; feebly attracted 
by the magnet. — Sp. gr. 4*5. — Fusible into 
a blackish brown glass which acts on the 
magnet. 

48 oxide of titanium ; 48 oxide of iron ; 4 
oxide of uranium. Thomson, 

In tlie bed of the river Don, Aberdeenshire. 
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Sp, 94, 

OcTOHEDRiTE. OctRedrlt IV. Titaiie Aiintasc hL 

Colour by rejected light l>luej or rcdish brown 
passing into steel gre}' ; by transmitted light 
greenish yelloiv; occurs crystallized in octO" 
hedronstvith ec[ual and similar isosceles trian- 
gular faccs^ (incidence of the coiTesponding 
faces in the tu'o pyramids 137^ Itf) sometimes 
the summits of tlic octoliedron are replaced 
by quadrangular planes or secondary pyra- 
mids ; structure lamellar with joints parallel 
to the faces and to the common base of the oc* 
tohedron ; lustre splendent^ adamantine^ va- 
ries from semi-transparent to opake; scratches 
glass; hrittlc. — Sp,gr*3’S, — Infusible before 
the blowpipe j when mixed with an equal 
w’eight of borax it melts into an ejnerald 
green glass^ which as it cools crystallizes in 
needles ; by a further addition of borax the 
result is a dear glass of a hyacinth red^ rvhidi 
ivheu heated gently at the point of the flame 
becomes of a deep opake blue; by continuajice 
of the heat the blue changes to w hite, and this 
last returns in a full lieat to the originiil h)'a- 
cintli red colour, 

Apjjears from the experiments of \^auqiie!iii to 
be a pure oxide of titanium, 

Sp. 95 , 

Sp hen Rutilite J. Titane silicco- 
calcaire H. 

Colour redish 3 yellowish^ greyish, and blackish 
brown ; when pulverized greyish white; oc- 
curs in small crystals and amorphous; form 
a rhomboidal ]>rism terminated by tetrahe- 
dral pyramids^ or with* simple or compound 


[>- ^ --Sr:- V. v- ^ 








wedge-sljaped terniioations ; sametimes 
crystals unite foj'iniiig either a furrowed or 
canaliciilalcd crystal, or a coinpresseti rec- 
tangularly cmcironii one; structure himellar 
pivssing into bladed, ivith joints in two direc- 
tions somewhat ob!ii|ue with regard to the 
axis of the prism ; fracture^ at right angles 
to the axis, flat- cone hoi dal passing into even^ 
lustre glistening or faintly glimmering; more 
or less Li'aiisluceiit on the edges ; scratches 
glass; brittle. — Sp. gi\ 3’1 — 3-5 , — Fusible 
with difficulty into a blackish glass ; with bo- 
rax gives a tiansparent yellowish green glass. 
3;j oxide of titanium; 35 si lex; 33 lime. Kl(ip7\ 
(From Salzbouvg) — 4(> oxide of titanium; 36 
silex ; 16 lime ; 1 water. Klapr, 

In SieTiitej.Ciillotlciij Inveincs^shirc. 

Fitch Blende. Peehevz IF. l^rane oxydnle FL 
Colour greyish, greenislu or broumish black ; 
occurs renifonuj globular, massive, dissemi- 
nated, and pulvenilciit ; structure often im- 
perceptible, sometimes thick and curved la- 
mellar; fracture imperfectly conchoidal; lustre 
more or less shining, resinous; translucent or 
opake; yields to tlie knife ; brittle. — Sp, gr. 
7 ‘5. — Infusible before the blov^^pipe ; with bo- 
rax it yields a grey slag, with phosphate of 
soda it clear green globule. 

Sfr5 oxide of uramuni ; 6 galena ; 2*5 black 
oxide of iron ; 5 silex. Klapr^ 

TohCaiUj Tiiicruft, Cornwall. 

Sp. 97. 

I 'RANiTE* Uran glimmer IF. Urane oxvde FL 
Colour lemon yellow, passing into orange on one 
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hand, and on the other into white, apple green 
and emerald green ; becomes brownish by de- 
composition; occurs crystallized in rectangu- 
lar prisms and tables, rarely in imperfect octo- 
hedrons ; structure lamellar with joints in one 
direction parallel to the bases, the other joints 
being scarcely perceptible ; the lamellie in- 
flexible ; transparent, more or less translucent 
with a shining pearly lustre ; yields easily to 
the knife ; sectile. — Sp. gr. 2*19. — Decrepi- 
tates violently before the blowpipe on char- 
coal, loses about 33 per cent, by ignition, 
and aetjuires a brassy colour ; with borax 
gives a yellowish green glass ; soluble without 
effervescence in nitric acid. 

The yellow, according to Klaprotli, is pure oxide 
of uranium ; the green contains, beside, a 
trace of copper. 

rarharKicli,'riiict <»rr,jiiul Tol-Carn, near Redruth, Ilucl 
Jewel, Su nna-gw vu lu ar lit. A untie, Guiiuii>lake near 
Callingtoi), Cornwall. 

JC 

Pulverulent, or in small tubercular warty ex- 
crescences ; glimmering or dull ; colour yel- 
low, passing to orange or redish brown, and 
to yellowish green. 

Sp. 9S. 

Native Tellurium. Gcdiegen Sylvan JV, Tcl- 
lure natif //. 

Colour tin white parsing into lead grey, with a 
shining metallic lustre ; occurs in minute cry- 
stalline grains, either aggregated or solitary ; 
structure of the grains lamellar ; yields to the 
knife; somewhat brittle. — Sj). gr. 5*7 — (3*1. 








HO 


CLASS II- 


— Before the blowpipe it melts before igni- 
tion^ and on increase of the heat it burns with 
a greenish flamej and is almost entirely vola- 
tiliised in a dense white vapour^ with a pun- 
gent acrid odour like tliat of horse-radish. It 
resembles Grey Antimony^ but differs in the 
niinnteiiess of its grains and in not giving out 
a sulpliureous odour when roa^sted- 

92-55 tellurium; 7*2 iron; 0*25 gold- Klapr. 

% Graphic telhiriiim. Graphic Gold* Sebrifterz 

W. 

Colour Steel grey^ or tin white with a tinge 
of yellow^ ; externally s]>lendentj intcnmlly 
glistening with a metallic lustre ; occurs 
crystallized in small compressed hexahedral 
prisinsj either with or without tetrahedral 
RiimniitSj and lor the most part arranged 
in rows on the surface of cpiaitz ^ fre- 
quently to the extremities of the prisms 
are attached others at right angles, giving 
the whole row the appearance of a line of 
Persepolitan characters; occurs also, rare- 
ly, in granular masses; yields easily to the 
knife; brittle* — Sp,gr*5*7. 

60 tellurium; 30 gold ; 10 silver, Klapr, 

^ Yellow TeiluriuiiK Weiss Sylvanaiicrz IV* 
Gelberz K* 

Colour silver white passing into brass yeiloiv 
and grey ; occurs in grains and in minute 
compressed tetrahedral prisms with a la- 
mellar structure and bright metallic lustre ; 
soft; somewhat sectile, — Sp* gr. 10^6, 
44*75 tellurium; 26*75 gold; 19-5 lead; 
6-5 sih'er; 0-5 sulphur, Klapi\ 
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y Black Tellurium, Nagyagererz W. Blat* 
tercrz 

Colour between iron black and dark lead 
greyj occurs crystallized in tliin iongish 
hexagonal plates, or amorphous; structure 
niore or less ciirvcd lamellar^ with joints in 
one direction ; lustre shining metallic ; yields 
easily to the knife; sectile; in thin iajniii<e 
flexible ; stains sligbtlv,— Sp, gr. S' 9, — 
Before the blowpipe, it melts and evaporates 
for the most part, giving out a dense va’- 
pour which partly concretes on the charcoal 
in the form of a redish brown powder, 

54 lead; 32*2 teilurmin, 9 gold ; 0^5 silver; 
T3 copper; 3 sulphur, Klapr^ 

Sp, 90, 

Ceeite. Cererit Cerium oxyde silicifere If, 
Colour between rose red and flesh red ; wdicii 
pulverized, grey ; occurs massii^e and disse- 
minated ; fracture compact splintery ; shin- 
ing ; semi-transparent ; scratches glass, 
scarcely yielding to the knife ; brittle ; easily 
frangible,^ — Sp,gr. 4'5,— lnfusil)le before the 
blowpipe, but when pulverized and heated its 
colour clianges from grey to j ellow, 

51'5 oxide of cerium ; 34'-") siJex ; 3-5 oxide of 
iron* T25 lime; 5 water, Klapr^ 

Sp, 100. 

Allanjte, 

Occurs crystallized and massive ; form, a rhom 
boidal prism, the angles of wdiich measure 
117'^ and 63 fracture small cotichoidal; 
Imtre shining, resino-metallic; colour brown- 
ish black, when pulverized greenish grey ; 


hardness about equal to glass. — Sp* gr, tM 
L — Before the blowpipe it froths^ and 
melts into a brown slag ; it gelatinizes in ni- 
trie acid* 

-33*9 oxide of ceriimi ; 2^v4 oxide of iron ^ 
9'2 lime ^ 4*1 alumine 3 4 mois- 



Taxtalite* Colmnbite* Taiitalit K. T ant ale 
ox)de IL 

Colour between bluish grey and iron black ; oc- 
curs in imbedded single crystals of the size of 
a hazel nut ; form an acute octohedron with 
a sqtiare base ; fracture compact with a feeble 
metallic lustre; gives sparks with steel. — Sp, 
gr*7^9* 

S3 oxide of tantalum ; 1 2 oxide of iron ; B ox- 
ide of manganese. Vhuq, 

8 r> ox. tant.; 10 ox. iron) 4 ox* mang. , 

80 15 5 (Columbite.) 

IVoUasion. 

SS 10 2 

' Klapr. 

Sp, 102. 

Yri’KOTANTAUTE. Yttro Tantal K. Taiitale ox- 
yde ytriftre H* 

Colour iron blacky when pulverized greyish; 
occurs in nodules about tlje size of a hazel 
nut ; fracture compact or finely granular^ with 
a sinning metallic lustre; yields with diffi- 
cultj’ to the knife. — Sp. gr. 5*1. 

45 oxide of tantalum ; 55 yttria and oxide of 
iron. Fumj* 
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SYNOPTICAL TABLE. 


ORDER 


Soluble^ with effervesce nee 3 either wholly or in consi- 
derable j3roportion, in cold and moderately dilute 
iimriatic acid; yield to the knife. 


§ 1. Effervesce vigorously. 


1. CarbonatG of Lime. Sp* gr. not exceeding 5 8.— Infu- 
^ sible; doe^ not tinge the flame of the blowpipe; frag- 
ixientS; of ttie crystallized varieties^ rhoiuboidah 

C, Schiefer Spar, WhitCj greenish j or redisb; coarsely 
lamellar passing into slaty ; pearly, 

3. Arragonite, Yields, but \vitli some difficulty j to the 

knife; fragments of the crystallized v^arieties not 
rhomboidal; in other particulars resotiiblcs Sp, 1, 

4, Swincatone, Blackish brown; gives out a fetid urinons 

odour when rubbed, 

Argitlo-ferruginmis Limestone. Differs from Sp, 1, in 
acquiring a bull’ colour by calcination, and in being only 
partially soluble in muriatic acid, 

Blarl, Differs from Sp, 1, in being readily fusible into 
a slag, .aiui in being only partially soluble in muriatic 
aesd. 

^VitllC'^te, Sp. gr* about ^ — Fusible with ease into a 

w luic enamek 


Strmuian. Sp. gr. about 3 0, — Infusible ; tinges the flame 
of tbe blowpipe of a dark red purple colour. 

Sparry Iron. Intusiblcj becomes black and magnetic. 
See L lass II, Sp. 48, 
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Catatiiine, Ititusiblo; loses 34 per cent bj ignition* 
See Class II, Sp. 65 ^ 

White Manganese, Colours boras purple* See Class IL 
Sp. 38* 

§ 2, Effervesce feebly in cold^ but more vigorously 
in warm^ inuriatic acid, 

7 . Carbonate of Magnesia* Infusiblej but remains white 
and becomes highly indurated* 

S, Carbonate of Lime and of Magnesia. Jn fusible j but be-’ 
conies soft and brownish* 


ORDER n* 

Fusible before the blowpipe, 

§ I , Hardness equal or superior to that of Quartz. 

f Frils^ scarcely J'iisible* 

40. Staurolite, Redish and greyish brown; in imbedded 
(usually crud form) prisms; opake; glistening* 

47. Gadolinite* Scarcely fusible. See Order tii. § 1. 

t-I Yield {I greGuhhf ^eliozvM, or wJuilsh glass. 

44. Eudasc* Pale greyish green; structure lamellar with 

twn rectangular joints ; shining^ vitreousj melts into a 
white enamel. 

45. Emerald, Green, bluish green^ yellow green; in six- 

and twelve-sided prisms; shining, vitreous; fusible with 
dldicuity into a w-hitish frothy glass* 

40. lolite. Violet in one direction, brownish yellow^ in the 
other; diillcultly lusible into a pale greenish grey ena- 
mel* 

01. Obsidian* Rarely so hard as quarts. See § 


'1 


MG CLASS in. 

8i. Tourmaline. Nearly as liard ns quartz ; pyro-electpic 
^vith polarity ; fusible into a grey or frothy ycilosvish 
green glass- 

SG. Tremolite, Sec § 2. 

t4t Yield a biack glass^ genemli^ mag^ieiic. 

DO, Thallite, Ilardy so hard as quart!. See § 2* 

So, Garnet. Ked, brovvrSj green, yellowj black; mostly 
muddy; when crystallized, in rhoinboidal dodecahe- 
drons, and their varieties; fusible with some difficulty 
into a black slag, svliich acts on the magnet* 

9d* iiplome. Dark brown; in rbomboida! dodecahedrons; 
scratches quartz sliditJy: fusible into a blackish 
netic glass* 

or* Cinnamon Stone. Redish brown; massive and in grains; 
scratches quartz with difficulty ; fusible into a brown- 
ish black magnetic enamel* 

98. Pyropc. Red; in small pea-shaped concretions; fusibk 
into a black magnetic glass. 

§ 2 , Hardness superior to that of common window 
glass ; generally yield in some degree to the 
knife. 

f Yield a white or greyish glasi or CJiamel, 

19, DatoUtc* Greenish grey; shining; intumesces into a 
milky mass, and then "melts into a rose-coloured glo- 
bule* 

Felspar* Lamellar, with two joints at right angles; 
pearly ; fusible into a frothy white glass. 

Chtastolito. See §3. 

52, Spodinnene, Greenish white ; massive; pearly; joints 
in two directions at angles of 100'^ and 80^; splits, and 
melts with difficulty huo a greyish glass, 

Pitelistone* Massive; colours dark; resinous; fracture 
conchoidaUnd splintery; (mhk inCQsj frothy eimmek 
eOr Pearlstone, Sec 1 3. 
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^1. Ousklmn* Smoke ^rey passing into Waclc; Fracture con- 
djoidul ; lustre vitreous; mckb into a grey porous 

63. Clinkstone, Massive; glistening; easily Fusible into a 

ne a rly c olo u dess glass" 

64. 1 cttstein. Massive; greeriisbgrev; lustre greasy j si igbtlj 

chatoyant; easily lusible into a white enainek 

65. Gabbronitc. Massive; Lltiisli and redisb ; fracture 

splintery ; ditiicultly Fueibieinto a wliite enamd, 

66. Scapolite. See §5, 

67. Wernerite. Sec § 3, 

68. Meionite, ’tTf hite; shining, vitreous; in small crystals 

and grains ; easily fusible witli ebullition into a white 
Fi otiiy glass, 

09. Sommite. White; shining, vitreous; in small crystals 
and grains; difficultly fusible into a glass. 

70. Dipyre. Greyish or redish; in slender fasciculated 

pmms; vitreous; easily Fusible with intumescence. 

71. Spinellanc. In dark brown crystals; becomes white, and 

melts with case into a white frotliy enaineh 

73. Harmotome* White; generally in cnicTform crystals; 

shining, between vitreous and pearly; plmsphoiesccnt 
by heat; fusible with Intumescence. 

74. Laurnonite. Lamellar; exfoliates by exposure to air ; 

lusible with little ebullition into a whitish enamel ; 
gelatinizes, 

75* Chabasic. Sec § 3.' 

77. Analcimc. W'bite or flesh red; form of the crystals 
garnet shaped; fracture cQinpaet couchoidal ; fusible 
into a glass. 

79. Melilite. In small orange and yellow crystals ; fusible 
into a glass ; gelatinizes. 

SO. Lapis Lazuli. Blue, not altered by a low red heat; 
raassive ; melts into a grey cuaniel ; gelatinises when 
calcined. 

L 2 
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86, Tremolite- White, pale yellow, green j bine, nr re?) ; 
lamellar or bladcd ; pearly; fusible easily and vvuli 
intumescence into a ivhite cimmeL 

r. S Fibrous ; silky, 

8T. Actinolitc, Green, passing sometimes into grevisli 
black ; bladcd or diverging librous; harsh to the touch ; 
fusible into a grey enamel, 

133* Force 11 unite* Lilac or red ; opakc ; slaty ; fracture large 
conchoklol ; nearly dull | melts into a spongy semi- 
transparent enamel, 

14 Yie/d a pah greenish or pelhwhh gla&s or emmeL 

53, Axinite, Violet, brown, greenish ; vitreous ; fusible with 
ebullition into a greenish white glass, 

83, Prehnite, See § 3. 

84, Toarmaline, See § 

85, SmaragditCi Sec § S and Order in. § 2, 

94, Idocrase* Orange, greenish, yellowish ; fracture small 
grained uneven ; lustre vitreo-resinous ; fusible into a 
yellowdsh glass, 

444 Yield a hkek or verp dark bnmn or green glass or enamL 

88* Basaltic llornblendc, Black; crystallized ; joints in two 
directions at angles of 134® and 55'^; splendent; dif- 
ficultly fusible into a black glass, 

90. Tballite, Green, bluish, or yellowish ; joints in tw'o di- 
rections at angles of and only one of 

which is very jiercepiihlc ^ fusible into a browLiisk 
black scoria, 

3 Sandy, 

pi, Zoisite, Browrvislv or smoke grey, with a pearly lustre ; 
in oblique striated four-sided prisms; s( rue lure lamel- 
lar; fusible into a brownish black scoria, 

93, Yenite, In rhomboidal, and nearly rectangular striated 
prisms; black or brownish; structure imperfectly la- 
mellar ; fusible wdth ease into a black glass^ attract^ 
able by the magnet. 
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£)9. Blackish and brownish green; joints in tv%''o 

directions nearly rectanguku ; difficultly fusible into a 
black enamcb 


§ 3. Yield to the knife; and sometunes feebly 
scratch glass. 


t } kid a n^hUe or gloss or c?i(imeL 

50. Fdspan See § 2 , 

51. CbiastoliEc, A slender bhicU prism inclosed within a 

vvliite one; the black yields a black glass; the a 

grey scoria. 

(30. Pearlstone. Grey; iu subangular concretions; shining, 
pearly; swells, splits, and then melts into a grey 
iVothy glass. 

GS. Clinkstone. See § 2. 

60. Scapobtc, Greyish and greenish ; lamellar ; between rc^ 
sifioiis and pearly; scarcely yields to the knife ; fusible 
with iu tumescence into a shining white enamel. 

GG Wernciite. Greenish grey; Iame]lar with rectangular 
joints; fusible witli intumescence into a while enaineU 

75. Chabasie. Scarcely scratches glass ; w liite ; lamellar, 
joints parallei to the faces of a cuboidal rhomboid; 
fusible mto a spongy whitish enamel. 

BO. Lapis Lazuli. See § 2. 

66. Tremolite. See § % 

129. Wlietslate. Greenish; slaty; fracture splintery; dull; 
becomes white, and acquires a vitreous glaring. 

t j Ykid a greenish or ^elio^^ish glass or cnameL 

18. Boracite. Greenish grey; in cubic crystals ; pyro-elec- 
trie with polarity; fuses with obullicioo into a yellow- 
ish eimmcL 

83. Ihchnite. Scarcely scr^itches glass; pale greenish or 
yellowish; gli-.tcnii>y, pe;iriy ; pyro-clectric ; fusible 
' into a frothy yellowish glass. 



T50r tLAss in, 

Bb. SmaragdiLc^. Emerald green, or psen do-metal lie Lrovrn z 
lamellar or bladed; lusible into a grey or greeiubh 
enamel, 

flf Ilc/J a blacJi or dark brow^i or green glass* 

39, Common HornUende, Dark brovrnisb green ; bladed; 
tough ; lustre between pearly and vitreous; fiisibie 
easily into a black glass. 

SO, K Basalt Greyish and bluish black; massive; dull; 
fuses easily into a black glass. 


§ 4. eaaily to the kiiifcj and sometimes to 

the nail, 

t Yield a rvhite glass o?' cmmeL 

12* Anliydrons Gypsunv, By exposure to the blowpipe be- 
comes glazed over with a triable uliite enamel; does 
not exfoliate, 

13, Glauborite, Wine yellow; in oblique rhomboids; de^* 
crepitates, avid melts into a white enamel ; partly so- 
luble in water, 

M, IXe.avySpar, Heavy ; decrepitates, and melts into a hard 
wfjTte enamel ; when calcined and laid on the longue^ 
gives a davour of sulphuretted Hydrogen, 

16, Celcstine, Jlatlicr hcas^y ; melts into an opake white 
enamel of a caustic acrid flavour, 

SO. Cryolite, Greyish white ; imperfectiv lamellar; glis- 
tening, vitreous ; first becomes very liquid ^ and then 
forms a slag. 

2U Fluor, Lamellar w ith joints in several directions ; shin- 
ing, between vitreous and resinous; phosphorescent by 
heat; decrepitates; melts into a glass, 

fo Gives an emerald green light when heated; does 
not decrepitate, 

^3, Blica, Perfectly lamellar in one direction ; the lamella; 
clastic; fusible into lui opake white ciiameh 
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58. Agalmatolitc. Pale greenish yellow; fracture splintery; 
lustre glimmering, greasy; translucent ; uncluouS. 

62, Pumice. Porous-; pearly; harsh to the touch; fusible 
into a grey glass. 

73. Stilbite. White; pearly; first exfoliates, ajicl tlicn melts 
witii ebullition into a white enamel. 

76. Mesotype. White; pyro-elcctric with polarity ; fusible 
into a spongy enamel; gelatinizes. 

78. Ichthyophthalmite. White, yellowish, greenish ; lamel- 
lar; pearly and iridescent; exfoliates, and melts with 
difficulty into a white enamel; gelatinizes. 

106. Asbestus. Sec § o. 

tl Yield a brownish slag, 

119. Wakke. Yellowish grey ; dull; massive; streak shining; 
fusible into a porous slag. 

127. Clay Slate. Slaty; glistening; does not adhere to the 
tongue; fusible into a slag. 


§ 5. Very soft; yield to the nail. 

t Yield a while glass or enamel, 

11. Gypsum. Effloresces and exfoliates, and then melts into 
a white enamel. 

11. Heavy Spar. Sec § 4. 

lo. Hepatite. Prown ; when rubbed gives out a strong fe- 
tid sulphureous odour; in other characters agrees with 
Sp. 14. 

52. Lepidolite. Lilac or grey ; scaly ; pearly; intumesces, 
and melts with case into a semi-transparent white 
globule* 

55. Scaly Talc. In shining pearly scales loosely aggre- 
gated. 

74. Laumonite. Sec § 2. 

76. Mesotype. See § 4. 


104, Talc, Pale green isli white; pearly; unctnous; in flcMilJe 
inelastic lamella or scales ; melts with great ditliculty 
into a white enamel, 

100, Asbestus* Fibrnus ; Hejiible; nnetuofls ; fuses with dif' 
fieulty into an enamel or scoria, 

110, Soapstone, WhitCj greenishj purple ; fracture nncvcnj 
spJiiiterv ; very anciuons ; fusible into a white some- 
what translucent enamel, 

tj. Yield (t brown or black slog* 

56. Green Earth- See Order iir, § 4, 

57* Chlorite, Blackish green ; scaly ; glistening ; unctuous; 
becomes black and glazed superficially, 

106, Mountain Cork. Light, generally supern,atant ; meagre ; 
fusible into a black slag. 

116, Fullers' F^artb, Greenish and yellowish grey ; dullj 

streak shining ; unctuous ; fusible into a brownish 
black slag, 

117. Bole, Glimmering ; unctuous; streak shining; adheres 

to the tongiu^ ; fusible into a slag, 

120, Clay, Plastic witl\ water ; melts to a slag, 

125. Shale, Grey or blackisli ; slaty; dull; meagre; melts 
to a slag, 

120. Black Chidk, Greyish and bluish black; soils; meagre; 
acquires a glazing from the blmvpipe. 


ORBEE IIJ, 

Infusible before the blowpipe. 


§ 1 , Hardness equtil or superior to that of quartz. 

32* Quartz, ^^cracches glass withcase; fracture coneboidul ; 
lustj'c shining, vitreous. 

js Lustre greasy, 

7 Lustre resino-vitreous. 
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23. Cut’s eye. Orevj iTreenislij brown; clmtoyant^ frac- 
ture even or imperfectly condioidal. 


25. Opiibiar. 7- 3. £. Colours dark, L^reen, red, yellow; fine- 
ttire concboidal; lustra resinous; triinsluecnt uropuke. 


26 . Cliiilcedonji Ekii.dj, white, or^rey; fmeture even, fine 
spliiiteryj fiivt-ctmclioidal; neurly did,; trims! ucertU 

^ y lied, orun<;e, yellow ; fracture concboidal ; 
glistening;. 

^ Apple green* Scarcely so hard as Quarts* 

^ Yellow, brown, reel ; opakc. 


27, Heliotrope. Hark bluish green, generally w-itli red and 
yellow spots; fnieture imperfectly conciiuidal; gli'^ten- 
ingj somewhat resinous, 


2S, Plasma. Dull green with yellow and whitish ilots; fiae- 
turo dat-conchoida! ; glistening; Lianduccnt. 


20. Flint* Grey, grey bii black ; frartn re conchoid nl ; glim* 
inering or shining; iranskiccnt; easily frangible. 


Wk ’ * 




30, Eiiyptbn Jasper. In roundish and tnbcrcnlar nodules; 
oclieiv and chesnut brown on the outside, cream 
browii in the cenirc; opake; rracture conchutdal. 


31. Hornstone. Fracture splintery or conclioidal; dull or 
glbnmcrmg; sliglitly translucent; touglj. 


33. 2ircoii. Scarcely scratches Quart i'.; in grains and 
STitall crystals; fracture courhoidal ; lustre splendent 
adtimantine; doubly refractive. 

® Structure lamellar ; lustre sliiuing vitreo-rcsi nous. 


34, Spinelle. To octohedial crystals; red, and with tints of 
blue and yellow'; structure imput fcctiy lamellar; splen- 
dent vitreous. 


« Purple, green, black ; fracture condioidal 


54. var. ^ Aiitomalite. In octohedral crystals; lilnisli green; 
lamellar ; fracture uneven and splintery; heavier ihau 
Spinelle, 
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CoruTidnm. Scratches every siibstancfi except diamond; 
translucent; smictare lamcllarj with joints panUicl to 
tlie faces of a rhomboidal prism, 

J3t Fracture concboldal ; structure scarcely visible. 

y Bltissive, Piacture uneven passing to splintery ; 
n curly opakc. 

36* Andalnsite* Violet red; imperfectly lamellar, with 
joints parallel to the sides of a nearly rectangular 
prism ; translucent. 

37* Lujulite* Light blur ; as hard as Quartz; falls to pieces 
and becomes of a light grey before the blowpipe. 


38. Cymophane. Ytllow' mixed bro^vn ; semi- trans- 

parent; fracture cone hoi d al ; lustre resino-vitreous, 
sometimes chatoyanL 


i3. Topaz, Structure lamellar at right angles to the axis of 
the prism; fracture smalLcouchoidal; spleudent vi- 
treous ; massive, and in striated prismatic crystals. 

43, Tvenite. Yellowish, greenish, and vedtsh white; in long 
prisms or parallel prismauc concretions ; glistening ; 
fragile. 


47. Gadolinite. Greenish and brownish black ; as hard as 
(Quartz; fracture conch oida I ; shining, vitreous; mag** 
netic; decrepitates strongly; gelatinizes, 

"1. Iluiiync, Rlue mid bluish green; fracture uneven; vi- 
treous; fragile; gelatinizes when finely pulverized, 

yL I'onrmaline, var. jS. Crimson or violet; in striated 
prisms; pyro-clectric. 

123. liKlnrated Slate. Slaty ; as hard as Quartz ; fracture 
splintery or conchoidal; nearly dull; trajishicent. 

& Black ; fracture conchoidah 


§ 2. Scratch glass ; sometimes yield to the knife. 

5?4. Hyalite. Jn small botryoidal concretions, resembling 
gum Arabic iii colour and lustre ; fracture small-con^ 
ehoidai* 
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Opal, Mtlk ^vllite, bluish^ or yeliowlsb, Jth Inilliant 
reflections of blue, yeboiv, grecn^ and red ; fracture 
eoiiclioidal ; sbiniu^ vim^uus, 

*4 GreeUj yelloi^v, re(i» %vlute; lustre resinous; sciiii- 
truN spa rent. 

27, Heliotrope. See§J. 

32. Tabaiar Spar, Greyish white; structure lamcllnr; 

Jihinint;, pearly; fragile; phusplKircscent by frictaoiu 
30, Cyainte, Blue, grey^ and biuisli green ; lustre pearly ; 
Jaiuellar, with the principal joints in one direction; 
semi-tianspment ; yields to the knife, 

43, Sodalitc. See § .3. 

49. Leucite. Whitisli; in twenty- four-sided crystals; yields 
to the kuite. 

02. Anlhopbydite, Brownish, pseudo-inctallic; structure 
bimelliir, with joiiits in two directions at right aJii^Ees, 
99, Aiigitej vur, (Sahbte), Pale grceuisli grey; lameliar; 
with two joiiits fortning alternate angles of 83'^ and 93°; 
si ] i n i n g 3 resi n o-v i t reou s. 

99, Augilty var, Orcetiisli black; in slightly cohering 

grains. 

100, Clnysolite, Yellow mixed with green and brown; 

doubly rcTi active; fracture conchoidal ; splendent, vi- 
treous. 

« Fracture conchoidal and imperfectly laniellar, 

101, IVonzitc, Brown, pscudo-metaliic ; structure fibrous 

Iniuellar, 

107, Jofle. Muddy green, grennisli white; fracture splintery 
glisteninsi; more or less transluceut; tough; somcwhaC 
unctuous; yields to the knife, 

§ o. Yield to the kidfe, 

17, Apatite. White and pale green, yellow', or violet ; ii» 
sla-i t six- or twelve-sided prisms, with or w ithoutpyra- 
nuilal terorinntigns; soluble in muriatic add, 

5 Curved lamellar and finely granular; massive; 
opaLc; phosphorescent by heat. 


1 
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Finite. liliicliisli ^rcy i^r «rrecnisli brown; in dodeenlie- 
drnl prisms; fracture lino grained iiuevon ; gJistenin^j 
resinous, 

48, Sofia] ito. bluish green ; structure lamellar ; shining^ re- 
sinous; fracture couchoiilalj vitreous, 

Hyperstene, Brownish or greenish black with^ tisuall}^^ 
pseud o-metallic l edectiona of a copper red ; structure 
lamellar; opnke, 

105, Schiller Spar, Olive green, with a shining pseudo-me- 
tallic lusu t; structure laiircULir. 

105, Indurated Talc, Pale greenish grey ; structure con- 
fu&eifly fibrous, bladed and curved slaty; gliiteniog, 
pearly ; rather unctuous, 

108* Potstone, Greenish grey ; structure undubtjugly slaty; 
glistening, pearly ; unctuous, 

300* Serpentine. Dark creen : fracture splintery passing 
into conchoid al ; gbsteuiug, resinous ; more or less 
translucent. 

313* IJydrale of Magnesia* Pale greenish white ; massive; 
structure bladed; semi-transparent, pearly; soft; be- 
fore the blowpipe becomes triable and opake losing 
about 80 per cent* 

115. Wavellite, Greyish ()r greenish ; in stellated, short, aci- 
cnlnr prisms, or stainctitic ; silk v ; loses about 25 per 
cejit* by strong ignition belbrc the blowpipe. 

114+ Stibsulphate of Ainmine. Pale smoke and ycllow-ish 
grey ; translucent; dull ; fracture even and line splijt- 
tery ; yields easily to the knife* 

321* Indurated Clay, Grey; earthy. 


§ 4* Yield to the imiL 

50* Felspar, var* 7 . Rcdisli and yellowish white ; meagre; 

soils sligiitly ; scarcely plastic witli water, 

56. Grcevi Earth* Greyish or blitish green ; fracture flat' 
coiichoidnlj even or eat thy; dull; streak giistcoiug* 
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jot. Talc. See Order ii. § 5. 

106. Mountain Cork, Ditto. 

111. Steatite. Colour pale Greenish or yellowish ; unctuous; 
streak shining ; translucent on the edges. 

ll‘i. Hydrate of Magnesia, var. a (Meerschaum). Ycliouisli 
white; fracture line earthy; opake; adlicres to the 
tongue ; light. 

1 11. Suhsulphate of Aluininc. White; fracture fine earthy ; 
meagre ; soils slightly. 

Up. Cimolite. Greyish white; fracture earthy, uneven; 
dull ; adheres to tlie tongue. 

118. Lithomarga. White, red, bluish, grey; fracture flat- 
corichoiclal or even ; ilull, streak sinning ; unctuous ; 
adheres to the tongue; light. 

123. Tripoli. Yellowish grey ; fracture coarse earthy ; meagre 
and rough. 

1*24. Rotten Stone. Dirty redish brown; dull; meagre; 
fetid when rubbed or scraped. 

125. Shale, See Order ii. § 5. 

126. Black Chalk. Ditto. 


CLASS III 


Earihi/ Minerals, 


Kp. 1. 

Carbonate of Lime, Calcareous Spat*, Cliaux 
carbonate e H, Kalksteiiij 
Occurs crystallised and massive; forms ex- 
tremely numerous^ exhibiting rliomboidal^ 
bi- pyramidal and prismatic crystals ; structure 
lamcllarj with joints parallel to the faces of 
a!i obiiijue rhoiiiboidal prism, tlie alternate 
lateral angles of which are 105^ 5"' and 74^ 
55 ^ ; fraguichts rhoiiiboidal ; lustre more or 
less sliining, between vitreous and pearly ; 
4 Vacturc flat conclioidal passing to uneven, 
w itli a s! lining vitreous lustre, but very rarely 
to be obtained on account of the openness 
of the natural joints ; colour very various ; 
usually more or less transparent 5 doubly re- 
fractive through parallel surfaces ; yields very 
easily to the knife.— Sp* gr, about 2 - 7 * — 
Infusible before the blou^iipe, but becomes 
caustic, losing by complete calcination about 
43 per cent,; effervesces violently with acids, 
^ 7 lime ; 43 carbonic acid. Fauq, 

The cry!>tallizcd viirieties are found chleflv in Derby- 
shirCj Cumberland, Westmoreland, Durljain; at 
Stnmtian in Ar^yb'sbire^ and ia the nctj^bbourliood 
of Bath and Bristol, 
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The primitive ihfinib with curvilinear faces ocewrs only 

at LhioditlnOj Caenmr von shire. 

In prismatic^ blacletlj or aciciilar concretions ; 
parallel^ divergentj or interlaced. 

Matlockj Derbyshire. 

Fibrous* Satin Spar* 

Structure finely and parallel fibrous^ usually 
a little waved; lustre silky^ chatoyant j 
tranaliicent* 

95'75 carbonate of lime; 4'25 carbonate of 
juangaiiese* Hulme^ 

Alston, Cumberland. 

y Stalactitic* Alabaster* Stalagmite. 

Occurs mammillatedj stalactitic^ coralloidalj, 
fungiform^ &c* or massive; structure finely 
and diverging fibrous or bladed; lustre 
pearly or silky. 

JMntlock, .Dcjbysliirc ; the coral loickil St. llawef^ 
Com IV all, 

§ Granular Limestone* Statuary IMarble. Ivor- 
niger Kalkstein, IV. Chaux carbonatce 
saecaroide H. 

^lassive ; composed of coarse or fine crystal- 
line grains^ which arc themselves lamellar; 
lustre gUnimering ; falls into sandy grains 
during calcination* Sometimes acquires a 
slaty structure in consequence of the inter- 
mixture of parallel scales of Mica^ forming 
Cipolino Marble. 

The bluish |ficy is the common Limestone of the N, 
of Scotland, tlie wliite occurs nt Strath, Isle of 
Sky, As^vot Cttithacss; Cipolino occurs in the 
’l&lc of LU* 
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e Cool moil Limestone* Dichter Kalkstein 

Massive ; compact or granuUir (oolite) ; frac- 
ture splintery^ large ami flat-conchoidal^ 
or earthy; slightly giimmerhig or dull; 
burns to quicklime \vithoiit falling to 
pieces. 

^ PseiKlomorphoiTS. Madreporite* Madrepor- 
stein K. 

Occurs ill large detached roundish masses^ 
which are composed of prismatic diverging 
concretions ; fracture small and indistinct- 
ly curved -lamellar ; greyish black , opake ; 
yichls with ease to the knife* — j^efore the 
blow[}ipe it becomes greyish white. 

93 carbonate of lime; 0^5 carbonate of mag- 
nesia; 1*25 carbonate of iron; 0*5 car- 
bon; 4*5 siliceous sand. Kldpr* 

Peas tone. Erl men stein 

Mas^iive; conqiosed for the most part of di- 
stinct concretions winch are themselves 
formed of thin concentric lamelije; they 
varv in bulk from a small pea to a large 
hazel nut ; are sometimes spherical j often 
more or less iiideiitctl or flattened by mu- 
tual contact. 

$ Chalk. Ivrcide IF. 

^lassive; dull; fracture earthy; colour white 
or yellowish ; stains the fnigcis more or 
less* 

* Agaric mineral. Berg milch IV. 

Whitish ; dull ; very frialjle^ often dbintc-* 
grated ; stains the fingers. 
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K Aphrite. .Schaiun<M-tle IV. Aphrit K. 

* \Mutt! ; scaly; friable f with a pearly or 
pseudo-metuHie lustre, 

A TuJa Kaiktuff IV 

iSIa^ssivc; structure cellular, porous or spongy; 
dull or slightly gliiiimeriug ; ligik ; often 
inclosing and in crus ting various foreign 
substances. 

Sp, 2. 

iSciiiEFKR SuAR. Sduefcrspath TV. Slate Spar J. 

Occurs massive ; structure coarsely lamellar 
passing into slaty, cither straight or some- 
wliat ciiived, or untlnlatiiig ; lustre more or 
less sliining, pearly ; colour white^ greenish, 
or redish ; translucent ; yields ciisily to the 
knife; infusible; soluble with violent effer- 
vescence ill acids. 

Ccjrnwalk 

Sp. 3. 

Arkagonitp;. Arragonit IV Arragonite H , Chaux 
carfjouatee dure Bourn. 

In com[H>sition and in chemical properties this 
£u!>stance a}jpeais perfectly to agree with Car- 
bonate of Lime (Sp, 1) ; it differs however in 
the following particulars : Structure im}>er- 
foctly lamellar and coarsely fibrous, with 
joints in two directions parallel to the axis of 
the prism, forming with each other aUernate 
angles of about I Hi'' and 64°; lustre, more 

^ or less shining, vitreous; doubly refractive 
through oblique surfaces ; yields to the knife, 
but scratchei; calcareous Spar with great ease, 
— S[), gr, 2^9 * — Small pieces become opake 
and friable by the mere heat of a candle* 

fe the civhics of JJiHak, ic'tvr G]asj:ow* 

M 


et Acicular. 

In slender diverging needles, or parallel 
fibres. 

/3 Coralloidal. Flos ferri. 

In snow white branches, either smooth or 
incrusted with minute crystalline points. 
Dufton, 'Vcstniorcland. 

y Massive. 

Sp. 4. 

SwiNESTONE. Stinkstein W. Cliaux carbonate® 
fetide H. 

Occurs massive ; structure compact ; fracture 
uneven or flat-conchoidal ; colour liver brown 
passing into blackish, with little or no lustre ; 
yields without difficulty to the knife, giving 
out a fetid urinous odour when scraped or 
rubbed; effervesces strongly with acids; be- 
comes white and caustic before the blowpipe. 

Forms beds in Mountain Limestone, Sliropsbirc, Xorih- 
uinbcrlaiul. 

Sp. 5. 

ArGILLO - FERRUGINOUS LiMESTONE. Abei tliaW 

Limestone. Cal^3 Kirio. 

Occurs massive or m globular and spheroidal 
concretions (Liidus Helmontii) ; colour blu- 
ish or brownish grey; tougher than common 
limestone; burns to a buff colour; falls to 
pieces very imperfectly or not at all when 
slacked ; fusible into a slag ; effervesces vio- 
lently with acids, but is only partially soluble. 

(Kalp) — (IS carbonate of lime; ISsilex; 7*o 
aluniinc ; 2 oxide of iron ; 3 carbon and bi- 
tumen ; I -5 water. Ktwx. 

The massive occurs in beds at Aberthaw, Glamor- 
ganshire, and at Lcixlip near Dublin. 
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The spheroidal occurs m ilic blue clav of Pheppy, of 
and of other places near Londoiij and iji 
calcareous shale iu Dci bvshirej Shiopshirej &c. 

S[L 6, 

Mari.. Mergel JF^. 

Occurs massive ; structure compact or slaty ; 
colour bluish grev jjassing into purplish red ; 
falls to pieces on ex]>osure to the air, and is 
then plastic with water ; easily fusible into a 
slag ; partially soluble in acids with violent 
eftcrvcscence* 

a Bituminous. Bituminous Marl slate Jl Bi- 
tuminoscr Mergelschiefer 
Occurs massive wdth a slaty structure ; colour 
greyish and bro^^'nish Ijlack, witii a glim- 
mering or shining lustre ^ whitens by ig- 
nition. 

Sp.7- 

CaruoKate of Magnesia, Reine Talkerde JF , 
Magnesie carbonatec H* Magnesite. 

Occurs amorjjhoLis, tuberous and sjiongiform 5 
fracture splintery^ and large and llat-con- 
choidal ; colour yellowish grey with sjmts 
and dendritic delineations of bhichish brown ; 
dull * nearly opako | yields to the nail exter- 
nal I Vj hut internally is somewhat harder than 
calcareous spar ; somewhat meagre ; adhe- 
rent to the tongue; absorbing from 9 to 10 
per cent, of water when iuiinersed in this 
fluid j and becoming semi-transparent on the 
edges. — Sp, gr. about 2 ' 2. — Soluble with 
eflerveseence, but sltavly, in concentrated mu- 
riatic acid. Infusible before the blowpljje^ but 
Ijccoiiies indurated so as to scratch glass. 

(Stirian)^ — 48 magnesia; 49 carbonic acidj 3 
water. Klapr. 

m2 
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(Moravian) — 47 magnesia; 51 carbonic acid ; a 
trace of iron* MticbeJL 
48 m ag n csi a • 52 car bo i u c a c i d , Tro msdo if, 
u Siliciferous* 

Occursj like the ]3 receding, in tuberons and 
nodular masses, in the centre of winch is 
occasionally found a knot of Chalcedony ; 
harder and of less sp.gr. than the pure Car- 
bonate; for the most part soluble in acids, 
but leaving a gelatinous insoluble residue. 
(Mo ravi in i) — 1 o ' 4 2 m agues i a ; 47 c a rl > on i c 
acid I 4'5 silex; 2 water; 0*5 ahimine ; 
0*5 oxides of iroii and manganese ; (J*08 
lime, TrormiL 

Sp. 8, 

CARnOXATE OF LiME AND OF M AGNESI A. H VOW 11 

s]iav, Fearlspar, Compound spar. Miemite, 
Bitterspath W, Brannspatb, Chaux carlio* 
natce fcrro-maiigancsifere, G. t% luagnesifcrc 
H, 

Occurs crystalli5ced in oblique rhomboids ami 
in compressed hexahedrons ; structure iamcl- 
lar with joints paraUel to the faces of an ob- 
lique rhomboid, the aiternate lateral angles 
of which measure 100^ 15'' and 7*1^^ 45^; 
fragments, in the vhomboidal varieties, rhom- 
boidal; lustre brightly shining, between vi- 
treous and pearly ; colour greyislg greenish, 
wine yellow; more or less transparent; yields 
to the knife, harder than calcareous S])ar, — 
Sp, gr. 2‘48 — 2‘S8. — Infusible, but becomes 
soft, opake, and brownish; soluble slowly 
and with very little effervescence in cold mu- 
riatic acid, but more rapidly and with consi- 
derable effervescence in hot acid, 


f ■ 
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52 — 53 carbonate of lime; 45*— 42*5 carbonate 
of magnesia ; 3 oxide of iron and numganese* 
Klapi\ 

{ilali in Tyrol) — 68 carbonate of lime; 25 '5 
carbonate of magnesia; i carbonate of iron; 
2 w attUi Kiapr, 

(Mexican) — 51^5 carbonate of lime ; 32 car- 
bonate of magnesia; 7' 5 carbonate of iron ; 
2 carbonate of manganese ; 1 water. Klopr^ 

27 '97 lime; 2i‘14 magnesia; 3*4 oxide of 
iron ; 1 -5 oxide of manganese; 44*6 carbonic 
acid. Illmige7\ 

Tlie proportion of iron and manganese is some- 
times iioivevcr imieh greater than in the above 
atialyses, andj although the extremes are suf- 
hciently charactenzedj there are several in- 
termediate varieties concerning which it is 
diJHcuit to say whether they belong to this 
species or to Sparry Iron. 

« Dolomite. Doloinit W* 

Occurs massive or slaty ; structure iinelv gra- 
nular^ the grains themselves being lamellar; 
eolonr white or greyish; sof^j generally 
friable and yielding to the nail. — Sp.gr . 2*8, 
(Of St, Gothard) — -52 carbonate of iime; 
4f>"5 carbonate of magnesia ; Om oxide of 
iron; 0-25 oxide of manganese. Kiapr^ 
{Of the Apennines) — 53 carbonate of lime; 
40 carbonate of magnesia. Klapr* 

$ Magnesian Limestone. 

Occurs massive ; differs in external charac- 
ters from common limestone in liaving ge- 
nerally a granular sandy structLire^ a glim - 
mering or even glistening lust re j and a 
veilow colour. 
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20'3 — 22’5 Tnagnc?sia 29'5 — 31'7 Unic; 

47'2 carbonic acid; O’S — 1’24 clay and 
ox i dc of iron , Tcji 7i an ^ . 

The grent range eoiYipnf^ed entirely of this mineral 
extends from Nottinglnini to Stnidcrlaiu!, ov’^erlv- 
ing the coal ; it forms beds in the mountain Linu^ 
srone of Mendip in SomcrsctshiiCj and great 
patches In that of Derhyshive; Biillyshanijorij Do- 
negal ; IIoLitli, Mill'town^ Dublin* 

S|>* 9* 

With R RITE. Baryte carbon at ce tL 

Occurs very^ rarely crystallized^ generally mas- 
sive ; form a iicxahcdral prism terminated by 
hexahcdral jjy rain ids ; the terminal edges of 
the prism and the points of the pyramids are 
generally replaced ; structure of the massive^ 
divcrgiiigly bladed passing into flat fibrous, 
witli a shining someivhat resinous lustre ; 
fracture uneven or splintery^ glistening ; co- 
lour yellowish or pale brownish white ; highly 
translueent ; yields easily to the knife*— Sp. 
gr. 4 '3. — Before the blotvpipe decrepitates 
slightly, and melts very readily into a white 
enamel ; soluble with effervescence in diluted 
muriatic or nitric acid. 

7S barytes; 22 carbonic acid, Klapr, 

Alston^ CtmiberliUKl ; Arkeivdaloj Welhopc, Dufton, 
Durhaai ; Moitoii Fellj Westmoreland; Snailbach 
miue, Shropshire. 

K Stalactitic* 

Alston, Cumbei Umdi 

Sp. 10. 

Strontian- Strontlan Strontiaiie carbonatce 

H. 

Occurs rarely crptallized^ generally massive ; 
foriUj an acicukr six-sided prism terminated 
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by low six-sided p}Tamids ; structure of tlie 
massive, divergingly bladed, and coarsely 
fil)rous; with a shining pearly lustre; fracture 
fine grained uneven, glimmering ; colour pale 
green, greenish white ; translucent ; yields 
easily to the knife. — Sp. gr. 8*67. — Is infu- 
sible before the blowpipe, but becomes white 
and opake and tinges the flame of a dark pur- 
plish red ; soluble with effervescence in mu- 
riatic or nitric acid. 

69*5 strontian ; 30 carbonic acid ; 0*5 water. 
KUipr. 

Strontian, Argyloshirc. 

Sp. 11. 

Gypsum. Selenite. Gips }V. Chaux sulfatce H. 

Occurs crystallized in oblique parallclopipcdal or 
hexahedral tables, each of the lateral faces of 
•which is bevelled, or in octohedral prisms with 
oblique terminations, or lenticular ; structure 
lamellar with very perceptible joints in one di- 
rection, and with two others less perceptible at 
right angles to the former, the whole being pa- 
rallel to the faces of a right rhomboidal prism, 
the alternate angles of which measure about 
113^ and 67®: lustre shining, pearly; colour 
white, grey, yellowish, brownish, red, violet ; 
more or less transparent ; soft, yields readily 
to the nail. — Sp, gr. not exceeding 2*3. — 
Becomes pulverulent by the first action ol* the 
blowpipe, and then melts into a white enamel. 
32*7 lime; 46*3 sulphuric acid; 21 water. 

Shotover, Oxfordsliiro; Alston, Cumberliuul. 

a 

Massive, with a lamellar or bladed stmeture, 
often more or less curved. 
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j3 Alabaster., 

Mtissive^ with a graimlarly lamellar structure., 
y Fibrous.. 

Composed of slender or broad fibres, straight 
or curved ; soinetimes lameilar in one di- 
rection and fibrous in tlie other \ lusti'o 
shining or glistening, silky, often chatoy- 
ant ; semi-transparent, 

Derbyshire. 

6 Massive, Alabaster, 

Fracture compact passing into fine splintery^ 
faintly gliniineriug 5 traiishieent on the 
edges. 

Derbysljire; I’embridgCj Yorkshire; Notuoghani* 
shire. 

i Earthy, 

Earthy and dull^ or scaly and gliimnering. 

Sp. 12, 

ANHvnaous Gvpsuar. Anhydrite, Muriaeit /F, 
Chanx anliydro-sulfatee //, 

Occurs crystainml; form, a right rectangular or 
oetohodral prism ^ structure lamellar, with 
joints parallel to the sides and diagonal of a 
right rectatjgular prism ; lustre more or less 
shining, pearly; colour white, violet^ bluish ; 
transparent or translucent ; donblv refraetive; 
Yields easily to the knife, but not to the nail. 
— Sp. gr. 2^95. — When exposed to the blow* 
]>ipe it does not exfoliate and melt like com- 
mon gypsum, but becomes glazed over with 
a white friable bnainel. 

40 lime ; 60 Milphuric acid. Vfiuq. 
(FromBoehuia) — 41*7ohme; sulplniric ac id : 
1 muriate of soda. Klapr, 


1 
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Tlii^ mineral also occurs 1 am oil i form, graim- 
larly Ibliatet!, divergiiigly bladcd or fibrous, 
globular, cnutorted (picrre do Trippes)^ 
compact (Man no bardiglio di Bergamo), 
It is often mixed with common salt^ wiiicli 
gvcutJy increases its fiisibilitv. 

Pie ire de Tr. — 42 lime ; 5fr5 sul})hurie acid ^ 
0*25 muriate of soda, Klap?\ 

Bardiglio — 92 sulpliate of lime; 8 sOex, 

raiiq^ 

Sp. 13, 

Grat'hkkjte. 

Oceuis crystallized ; form, an obH([ue rhoniboi- 
day^rism, tlie alternate angles of wiiieh mea- 
sure i04|^ and 7o'p, the lateral faces of the 
prism are striated ; structure lamellar witli 
joints parallel to the base; fracture imper- 
fectly conchoidal; colour wine yellow or grev ; 
transparent ; softer tliaii calcareous 8par. — 
Sp.gT* 2*7' — Before the blowpipe it decrepi- 
tates, and then melt^s into a white enamel. 
!n water it becomes opake, and is jiar^tlv so- 
luble; 

■49 dry sulphate of lime; 5 1 dry sulphate of soda, 
Brojtg/iiarL 

Sp. 14, ^ 

IIeavv Spar, Sidnver'^path Baryte siilhitce H , 
Occurs crystaiUzed ami nuissive; structure la^ 
lueilar with joints parallel to the faces of a 
rigid rliom!)oidal pi ism, the alternate angles 
of which measure about 1(114'' and 7hp; of 
these joints that parallel to the base of the 
prism is most obvious; lustre sinning, between 
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pearly and vitreous ; colour white, yellowisli 
white passing into wine yellow, redish passing 
into flesh red, greenish grey, l)luish, blue ; 
yields readily to the knife ; rather fragile. — 
Sp, gr. 4*3 — 4*47. — Decrepitates briskly be- 
fore the blowpipe, and by continuance of the 
heat melts into a hard white enamel ; a piece 
exposed for a short time to the blowpipe and 
then laid on the tongue gives the flavour of 
sulphuretted hydrogen. 

67 barytes; 33 sulphuric acid. Klapr. 

ti Columnar. Stangcnspatli W. 

In aeicular prisms laterally aggregated into 
columns ; white ; lustre shining pearly ; 
.structure lamellar ; translucent.. 

Often mistaken for white Carbonate of Lead: 
this latter however, beside other distinctive 
characters, has an a^lamantine lustre, a 
conchoidal fracture, and a much higher 
specific gravity. 

Granular. Kdrniger schwerspath W. 

Occurs massive; structure finely granular, 
the grains themselves being lamellar ; lus- 
tre glistening; white, bluish, or greyish. 
90 sulphate of barytes ; 10 silex. Klap?\ 
Ileavy-Spar also occurs in concentric lamellar 
concretions, bladed and divergingly fibrous 
(Bolognian spar), stalactitic, splintery, 
compact and earthy. 

The finest rry''tulll7r(l varieties arc found in the Lead 
mines of Cinnbcrland, Durhiun, and j^Vestmore- 
land ; the opake, compact, and concentric lamel- 
lar (C.’awk), in Bcrbyaliire, and the stalactitic at 
^lutlock in tiir iamc couniy. 


EARTHY MINERALS. 


171 


Sp. IT). 

Hei'atite. Lc])cr.stein K, Baryte sulfate feticlc IT. 
Occurs in lanielUu’ and globular masses, of a 
’ yellowish, brownish, or blackish colour, which 
give out a fetid sulphureous odour on being 
rubbed or heated. In other characters agrees 
with Heavy-Spar. 

(From Andrarum in Norway) — 85*2 sulphate of 
barvtcs ; 6 sulphate of lime ; 5 oxide of iron^ 

. aiiimine ; 0*5 carbon. Klapr. 

Buxton, Derbyshire, 

Sp. 16. 

Celkstink. Celestin Strontiano snlfatce. 
Occurs crystallized, lamelliform, bladcd, hbrous, 
feathery-fibrous, and stellated ; structure la- 
mellar with joints parallel to the faces of a 
right rhomboidal prism, the alternate angles 
of which measure 104° 4 S' and 73° 12': of 
these joints that parallel to the base of tlie 
prism is the only one which is very distinct ; 
lustre, more or less shining, between pearly 
and resinous; translucent, transparent: yields 
pretty easily to the knife, harder than Heavy- 
8par ; colour white, more or less tinged with 
sky blue. — Sp. gr. 3*6 — 3 9. — Melts before 
the blowpipe into a white friable enanicl 
without very sensibly tinging the flame ; after 
a short exposure to heat it becomes opakc, 
and has then acquired a somewhat caustic 
acrid flavour, very difterent from that of sul- 
])hurettcd hydrogen which Heavy- Spar ac- 
quires in similar circumstances. ' 
oSstrontian; 42 sulphuric acid. Klapr, 

55 strontian ; 46 sulphuric acid. Vamp 
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Aust find elsewhere near Bristol; baoh of the 

Nnld near Knaiesbonai^h, Yorksliirc ; in rod saiuj- 
stoiic at Inveniesjs; in Trap near the Firtli of Fordi- 

Sp. 17. 

Apati'I'e. Asparagus stone* Apatity Spargelsteiii W, 
Chaiix phospliatee //* 

•Toiiits parallel to the sides and bases of a hexa- 
hcdral prism ; yields to the ktrife ; infusible ; 
soluble slowly and ithout effervescence in 
nitric acid, — Sp. grJ3‘i — 3*2* 

a 

Occurs in short six- or tu^elve-sided prisms 
with plane teniiiiiations ; structure imper- 
fectly lamellar ; cross fracture uneven pass- 
ing into sniall*conehoidal; extern ally splen- 
dent when transparent^ when %vhitish and 
nearly opake only shining; internally s hill- 
ings with a lustre between vitreous and re- 
sinous ; colour white, green, blue, red, yel- 
iovvish, variously mixed, and mostly pale^ 
more or less trans})arent ; phosphorescent 
by heat. 

(Zillci'thal)^ — 53'73 lime; 46^25 phosphoric 
acid. Klapr, 

Sr, IMiclmcr.s Moitnt, Oodolphin-bal in Brcuige^Sten- 
Ji:t-gwjii in St. Stfjp!]Cti\ C urn wall. 

/3 , 

In six- or twelve-sided prisms with pyramidal 
terminations ; not phosphorescent. Other 
clraracters as a, 

y Massive, * 

With a curved laraclUir structure, or a finely 
granular earthy fracture, sometimes friable; 
colour yellowish and redisli white; opake; 
phosphorescent ; sometimes effervesces 
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slightly from the ea.^uul admixture of car- 
honate of lime. 

(Hungarian) — 17 Hiiie ; 32 '27? phosphoric 
acid; 2*5 fluoric acid; 0'5 silex ; Ova oxide 
of iron; I water; L 1 *5 sand mixed witli clay. 
Klapr^ 

(From (Uto) — 02 phosphate of lime ; i\ car- 
bonate of iime ; I silex, Kiapr, 

Sp. IS, 

l^oiiAcri'K, Boraclt 7F. Magiicsic l)oratec //, 

Occurs in solitary crystals iinheildud in (iypsimi ; 
fonn^ a cube with its varieties; in these latter 
the parts corresponding to the diagonally op- 
posite solid angles of the eube arc dissimilar ; 
natiinil joints scarcely perceptible; fracture 
uneven passing into imperfectly conchoidal ; 
lustre glisteuiiig, lieUvcen adamantine aini vi- 
treous ; colour yellowish and greettish wlntc? ; 
transparent ; yields with some difHciilty to 
the knife, — Sp, gr, 2*56.— Pyro-electric on 
all the solid angles, those tliat are diagonally 
opposite being one positive and the other ne- 
gative ; fusible with ebullition into a yellowish 
enamcL 

83*4 boracic acid ; 16*6 magnesia, Vang. 

( 5 t Translucent, oropake; softer than tlie trans- 
parent; contains a mixture of carbonate of 
lime. 


Sp, 19. 

Datolite, Diitholit Chaux boratee silicieuse [L 
Occurs crystallized and massive ; form, a ten- 
sided prism, of whieh two opposite solid 
angles adjacent to each lurse are replaced by 
triangular planes; fracture imperfectly con- 
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f^lioiJalj witli a considerable lustre between 
vitreous and resinous j colour greyish white 
and greenish grey ; translucent ; sometimes 
scratches glass^ yields to the knife* — ^Sp* gi\ 
2’ 98. — Gelatinizes with acids. When ex- 
posed to the flame of a candle it becomes of 
an 0 ])ake white^ and may then be easily rubbed 
down between the Augers i before the blowpipe 
it intumesces into a milky white massjiind then 
melts into a globule of a pale rose colour. 

3 5 "5 lime; 36*5 silex ^ 24 boracic acid 3 4 wa- 
ter, Klaf)7\ 

34 Hinc; 37*06 silex ; 21'67 boracic acid; 5*5 
uatcr, 

fit Botryolite H, 

Occurs in niaimnillary concretions^ formed of 
concentric layers with a splintery fracture^ 
or of yevy slender fibres, 

3 9 ' 5 1 i me 5 36 si lex ; 1 3 * 5 b orael c ac id ; 6 ' 5 
vv atei' ; 1 oxide of iron. Klapr^ 

Sp. 20, 

Ckvoi ite. Alnmiiie fluat 6 e alkaline 11, Ivrynlit 

Occurs massive ; structure impcrlectly lamellar^ 
with joints in three directions parallel to the 
faces of a rectangular parallelopiped ; lustre 
glistening, vitreous ; colour greyish white or 
bro\\ n from an admixture of iron; transiucent; 
softer than Fluor Spar — Sp. gv, 2*94, — 
fore the blowpi]je it at first runs into very 
.liquid fusion, then hardens, and at length 
assumes the apj)earance of a slag, 

24 alumine; 30 soda; 40 fluoric acid and water. 
K/apr, 

21 alumine; 32 soda; 47 fluoric acid and water, 
F(n{<p 
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Fluor. Fkiss W, Chaux fluatee H. 

Occurs crystallized and amor])hous ; form^ the 
octohedrou^ cube^ rhomboidal dodecahedron, 
and cube with each of its faces replaced by a 
low tetrahedral pyramid \ structure lamellar, 
with joints parallel to the faces of a tetrahe- 
dron 5 fi'agmeuts often tetrahedral ; colour 
very various, grey, yellow, gi’ccn, violet, blue ; 
lusti e shining between pearly and adamantine ; 
transparent, translucent; yields to the knitc ; 
easily frangible.— Sp. gr. 3*1 — 3*2. — Phos- 
phorescent by heat; before the blowpipe it 
decrepitates strongly, and then melts into a 
cl^^ar glass. 

67*73 lime; 32*25 fluoric acid. Kkipr\ 

Xlie octoheilrd varieties clilefly occur ;it Pell mine, St, 
Cornwall, and Bee ra Is ton, DevonshUe; die 
other vari-eties arc found in Derbyshire, Cmiibcrland, 
Aberdeenshire, and Shetland. 

#1 In nodular concretions » 

Structure divcrgingly bladed ; colours greVj 
yellow, blue, brown, generally disposed in 
concentric bands presenting alternate sa- 
il ant, and re-entering angles. 

Oditi imiie near Ca^itLnon, Derbyshire. * 

^ Compact, Dichter Fluss W. 

Ma-ssive ; fracture even passing to flat-con- 
choidal and splintery ; lustre glimmering; 
translucent ; harder than common Fluor ; 
docs not decrepitate, 

Pednandrae, Cornwall. 
ry Chlorophane. 

Phospliorescent by heat, giving out a bright 
green light, 
l^cdnaiidrae, Cornwall. 





Sp. 2'2, 

QuAiH'z, Quarz fL 

Occurs crystallized, lanielHformj in concretions 
with a diverging acicular structure, massive, 
rauuiar ; structure rarely visible, soinc- 
tiines iucUcatious of joints parallel to tlie faces 
of a rhomboid, the alternate angles of which 
are about 94 p and 854^ ; form, thepriinitive 
rhomboid, a pyramidal dodecahedron cither 
with or without an intcr[josed six-sided prism, 
and of wliich last the alternate solid angles are 
sometiiiies replaced by rhombic faces ; frac- 
ture couchoidal or unev en, with a more or less 
shining vitreous lustre ; scratches glass, does 
not yield to the knife. — Sp. gi\ 2*C>. — liifusi- 
hie ; t^vo pieces rubbed against each other are 
idursphoresceiit, and exhale an odour like that 
of the electric fluid. 

Composed of silex, with one or two per cent, of 
moisture. 

Coluurlc'^s a?ul finely crystallized — Dcnny-Liiil date 
quarries^ Corn wail; near Siiowdoii, Caeniarvonshirc; 
Aberdcensliirc. 

Yellow and yellowish brown — Cairn-gorin, Aberdeen- 
shire. 

tV’iiiitive rli o I uboal --‘Occasion ally in bollovv Otnts. 
JVodecabcdral— Craig Loclmrt near Edinbnr^b. 
Diverging acicular — ^Near Scorrier, Cormvail. 

a Amctlivst. 

Colour violet, greyish white, greeiiisli ; oc- 
curs in single, or in obscure and laterally 
aggregated crystals, each crystal being 
composed of liexahedral p) ram ids heaped 
one on the point of another, and varying 
alternately in colour or transparency; also 
massive. 

Aberdeensbire* 
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jS Fat Quartz. 

Massive; lustre greasy ; sometimes gives out 
a fetid odour when struck. 

7 Milk Quartz. Rose Quartz. Milch-quarz JV. 
Colour bluish white, pearl grey, crimson, and 
rose red; occurs massive; lustre vitreo- 
resinous. 

d Spongiform. Quarz nectique H, 

Often supernatant. 

Parys mine, Anglesey. 

i Ferruginous Quartz. Eiscnkiesel JK 
Colour ochre yellow or red. Is a mass of 
small grains or crystals of Quartz intimately 
mixed with Oxide of Iron ; harder than 
, pure Quartz ; wlicn heated becomes mag- 

netic. 

Near Bristol. 

5 Prase m. 

Colour leek green ; glistening ; lustre resino- 
vitreous. Is a mixture more or less inti- 
mate of Quartz witli Actinolite or Thallitc, 

Sp. 23. 

Cat’s Eye. Katzenauge IF. Quarz-agathe cha- 
toyant H. 

Occurs massive and in loose pieces ; fracture 
small-conchoidal passing into even, some- 
times with indications of a lamellar structure ; 
colour grey, greenish, brown, or redish, witli 
a white chatoyant reflection of light; more 
or less translucent ; lustre shining, vitreo-re- 
sinous; scratches Quartz. — Sp. gr. 2*1) — 2*8. 
— Infusible, but becomes opake and spotted 
by exposure to the blowpipe. 

R) silex ; 1 vti alumiue ; 1*5 lime; 0*2o oxide 
of iron. 

N 
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iivAiJTK, JMyUcr^la'^ IK Quarz concre-tiaiiiic IL 
Occur.s ill small iciiifoi'm orirregiihulybotryoidal 
uyL'5?:^cs, or lining the cavities of amygdaloid ; 
generally full of minute cracks; fracture small 
and ilat-couchoidalj \vitli a sinning vitreous 
lustre ; colour pale yellowish or greyish; more 
or less .semitransparent; scratelics glass ; fra* 
gile; light; invisible ; in its external appear- 
ance bears a striking resemblance to gi;m 
araliic* 

a Stalactitic. 

Orar.. Edler Opal JV* Quarz-rcsinite opaiiii H. 
Occurs forming small veins in clay porjjhyi'v ; 
fracture conchoidal ; colour milk n'liite or yel- 
lowish ^ with brilliant changeable rcflectiims 
of green j bluc^ yellow^ and ret I ; semitrans- 
pareiitj translucent ; lustre ^hiningy vitreous ; 
scratches glass; easily frangible,— Sp. gr* 2' I . 
— lufusibie, but dccrejntatcs and becomes 
of an opake nhite. 

(Ihuigarian) — 90 si lex ; 10 water, Klapr* 
u Hydrophanc. 

Cream colour; nearly opake; by lininersion 
in water it becomes sennti’ans]rdrent, and 
exhibits more or less the obaiigeable colours 
of cjpaL 

93*125 si lex ; l'ri25 alumjuc ; ,r 23 water and 
inflammable matter. Klopr, 

/S Common OpaL (icmeiner Opal, 

Colour ivhite, green, ^ ellow^ red, without tlie 
hnllkiiit reflections of the preceding ; lustre 
inclining to resinous ; semitransparent.— 
Sp.gr, 2'U8. 
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(Yellow^ from ''rclkebaiiya) — silex ; 1 
oxide of iron ; 5 waiter, Klnpr. 

(From Ximapaii , Peru) — 92 si lex - 7v*^ 
ter; 0*25 oxide of iron, Klajir, 

Cornnullj in mcUsllic veins. 

y Semi-Opal. Halb-Opal 

Colours generally darker than of var. B ; 
fracture large and (lat-eoacdioidal passing 
to even ; lustre glistening, resinous ; more 
or less translucent ; harder than the jire^ 
ceding varieties,- — Sj), gv. 2*15, 

85 silex; 3 aliimiue ; 1*75 oxide nf iron; 1 
carbon; 8 ammouiacal water ; 0*33 bitu- 
minous oil, Klnpj\ 

Menilite — 85‘5 silex; I alumiue ; 05 oxide 
of iron ; 0*5 lime ; 1 1 water and inflam* 
inabic matter. Klapr. 

Z Wood Opal. Ilolz-Opal, 

Wood petrified by common or semi -opal ; 
structure ligneous. — S}>. gr, 2*20, 

£ Ferruginous* Opal Jasper, 

Colour redisli and yellowisb brown ; lustre 
glistening resinous ; fracture fiat-eoiichoi- 
dal ; ojuike ; does not become white be- 
fore the blowpipe, 

(From Tclkebauya}— 43*5 silex; 47 oxide of 
iron; 7 '5 water, Klapr. 

Sp. 26, 

Chaucrdoxy, Gcmeiner kaizcdoii 7K Quarz- 
agathe caleedoine //, 

Occurs mammillatcd^ stalactitic, in ballsj in 
cubic pseudo- crystals, and as the petrifying 
matter of various organic remains ; fracture 
eveiij fine splinteryj and flat-couchoidal ; dullj 
N 2 
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when pas.^ing into Quartz or Senii-Opalglini- 
me ring 5 in the former case the lustre being 
vitreous, in the latter resinous ; colour bluish 
or greyish white, rarely smalt blue ; translu- 
cent or semi -transparent ; somewhat liardcr 
than Quartz ; not very frangible. — Sp. gr. about 
2*(>, — Infus[l>lc,bnt jjecomes opakc and white, 
with tlie excc])tion of var, 

.Srulactitic, of rc.nmrka,b!e bciuityj at Trevascus in Givi- 
ncai‘j Cornwall* 

a Moehoa Stone* ATochs-steiii* 

Contains arborizations or v egetable filaments 
of a white, green, brown, purple, or black 
colour* 

jS Cimieliau, 

Colour blood red, flesh red, redish brown ; 
fracture coiichoklal; lustre glistening, 

y Sarde. 

Colour orange yellow, })assiog into brownisli 
vellow and blackish browri^ by transmitted 
light approaching to blood red. 

^ Chrysoprasc. 

Colour apple-green; not quite so hard as 
Chalcedony. — -Sp. gr. 3’25. 

90* U> silex; 0*S lime; 1 oxide of nickel; 
I'S u-ater. Klapr. 

£ White Jasper. Agate Jasper* Agat-.huspis ?F. 
Colour very pale yellowish white, redisli white 
and flesh red ; opake ; fracture small and 
i m perfectly co n ch o i d al . 

^ Ferruginous, Chalccdouie Jasper. Common 
Jas])cr* 

Colour rcti, ocliic ycUou’, blowy and brown- 
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ibli black ; occurs aniorplious ; fracture 
conchoifial passing into oven, with a com- 
pact or earthy structure ; lustre glistening 
between vitreous and resinous^ opake.— 
Sp. gr. 2*(j4. 

rj Onyx. 

Two or morej)Iates of either of the above 
varieties naUirally cemented together. The 
most valued is Sardonyx, composed of milk 
white Chalcedony and Sarde. 

9 Agate. Scotch Pebble. 

A mixture of two or more of the above va- 
rieties in alternate concentric lamella', ex- 
hibiting, when cut and polished, zones, 
angular lines like fortifications, ; or in 
angular fragments cemented by Quaitz or 
Chnlcedony, forming the Agate Breccia, 
or Fragment Agate. 

Common in Aniygclaloiii,Hill of Kinnoul near Perth. 

Sp. 27. 

Plasma. Plasma Tf^, 

Occurs in angular pieces; colour a somewhat dull 
giecn, with yellow and whitish dots ; fracture 
flat-conchoidal ; lustre glistening ; strongly 
translucent ; somewhat harder than Quartz ; 
infusible. — Sp. gr. 2*04. 

Sp. 28. 

Heliotrope. Heliotrop 

Colour dark bluish green, often with yellow and 
blood red spots ; fracture imperfectly con- 
choidal ; lustre glistening, somewhat resinous ; 
more or less translucent; scratches Quartz. 
— Sp, gr. 2*G. — Infusible, 




'A 



Appears to consist of an intimate mixture of 
chalcedony with Green Earth. 

Isleof Rurn, Hebrides. 

Sp. 29. 

Flint. Feucrstciii IF, Quarz-agathe pyromaque H, 

Occurs in flat plates and tubercular masses, and 
forming the substance of certain marine or- 
ganic remains ; colour grey pas'^ing into grey- 
ish black, yellowish, and redish ; fracture con- 
choidal ; lustre glimmering ; more or less 
translucent ; easily frangible into indetermi- 
nate very sharp edged fragments ; scratches 
Quartz. — Sp.gr. 2*58. — 1 nfasible, but whitens 
and becomes opakc. 

9S silex ; 0'5 lime ; 0*25 alumine ; 0*25 oxide 
of iron ; 1 water. Klapr. 

97 silex ; 1 alumine and oxide of iron } 2 water, 
Fauq, 

Occurs imbedded in the Upper Chalk. 

a Flinty Chert. 

Colour smoke grey passing into blackish 
brown ; fracture conchoidal passing into 
splintery ; lustre glistening between resi- 
nous and vitreous ; semitransparent, trans- 
lucent. 

Forms knots, veins, and petrifactions, in Mountain 
Limestone and Swincstoiic, Shropshire. 

/3 Ferruginous. 

Colour wax and honey yellow, blood red, and 
bro\ni ; opake or nearly so \ does not 
whiten by exposure to the blowpipe. 

Occurs in ferru‘;inous gravel in Middlesex and the 
adjacent counties. 




S|), 30. 

EGVPnAN Jas]*er, Brauner Egypt isclier Jaspis /K 

Occurj? iii spheroidal or tubereular concretions ; 
colour chesuut brown on the surface and to 
some depth withiD^ but yellowish or cream 
brown towards tlic centre ; fracture eonchoi- 
dalj with a glistening histrej nearly opake; 
r,' bard as Quarts;. — Hp-gr, 2’53 — 2*6. — I ri- 

!*'. M fusible* 

3l. 

jV Chert. Hornstein JFl 

v%' '^ and tuheroiw nodules, celUrbr 

and massive; fracture splintery [lassing into 
conchuidal ; dull or glimmeritig; more or less 
translucent passing into opake ; hardness 
scarcely et|iial to that of Qnarti; ; the splin- 
tery very difficultly frangible ; infusil)le. 

Forming hods in Limchtono, hiink of the Menai, Caer- 
iifirvoiistnre. Hie black Chert eF Derby slairc is nut 
Ilumstoijc, being readily fusible before the blow- 
pipe* 

a Woodstone. Holzstein W. 

Wood petrified by Morustone. 

In ferruginous sand near Woburn, Bedfordiihire ; 

Nutfiekf, Surry. 

Sp. 32* 

"J'abular Soar, Tafclspath K. 

Spatii eii Tables H, 

Occurs massive, in prismatic concretions; struc- 
ture imperfectly lamellar, with indications of 
natural joints parallel to tlie sides of a slightly 
rhomboidal prism ; fracture splintery ; lustre 
shining, nearly pearly; colour grey ish^ greenish, 
yellow^ and redisli white ; yields to the knife^ 
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often friable. — Sp. gr.2*S6. — Phosphorescent 
when scratched with a knife ; when put into 
nitric acid it effervesces for an instant owing 
to a mixture of calcareous Spar, and then di- 
vides into grains; infusible. 

50 silex ; 45 lime ; 5 water. Klapr, 

vSp. 33. 

Zircon. Zircon H. 

Form, a dodecahedron composed of four hexa- 
gonal lateral faces, and of four rhomboidal ter- 
minal ones at eac!) extremity ; the common 
solid angles and edges are often replaced, and 
the interposed tetrahedral prism is sometimes 
wanting; natural joints in two directions, pa- 
rallel to the axis of the crystal ; doubly refrac- 
tive; somewhat harder than Quartz. — Sp.gr. 
about 4*4. — Infusible, but loses its colour, 

a Hyacinth. Hiacinth IF. 

Colour red orange, passing into poppy red ; 
occurs crystallized and in grains ; structure 
lamellar, with a sj)lcndent resino-vitreous 
lustre ; more or less transparent. 

70 zircon; 25 silex; 0’5 oxide of iron. Klap^ 

/3 Jargoon. Zirkon 7V. 

Colours grey, green, yellowish, brown, red- 
ish, always more or less smoky; occurs 
crystallized and in grains ; structure rarely 
visible ; fracture small conchoidal ; lustre 
splendent adamantine. 

64*5 zircon; 32*5 silex; 1*5 oxide of iron. 
Klapr, 

06 zircon ; 31 silex; 2 oxide of iron. Vauq. 
la granite near Criffcl, Duuifricsshirc. 
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y Zirconitc. 

Rcdisli brown ; occurs in small crystals iin • 
bedded in Sicnite.-=*8p. 

65 zircon; 33 silex ; I axid^ofiron. Klapr. 
61 zircon ; 34 silex ; 0*2? oxide^ oi’ iron ; I 
oxide of titanium. John, 

Sp.34. 

SriNKLLE. Ruby. Spincll W, Spiuellc TL 

Colour red, verging more or less on crimson or 
yellow ; occurs in grains and crystallized ; 
form, the regular octohedron, cither perfect 
or replaced on the edges or hemitrope; struc- 
ture lamellar, rarely very distinct; fracture 
flat-conchoidal ; lustre splendent vitreous ; 
scratches quartz. — Sp. gr. 3*7. — Infusible. 

84*47 aluminc ; S*7S magnesia; 6*18 chromic 
acid. Vauq, 

a. Pieonastc. Ccylanite. Zeylonit Spi- 
ndle Pleouaste H, 

Occurs in small crptals ; form, the octo- 
hedron, rhomboidal dodecahedron and its 
varieties; fracture flat-condioidal; colour 
})urplc, blue, green, black; lustre splen- 
dent, resinous ; scratches quartz, but is not 
so hard as Spindle. — Sp. gr. about 3*S. 
(From Oker) — 72*2.5 aluminc ; 14*63 mag- 
nesia ; 5*4S silex; 4*26 protoxide of iron. 
Berz. 

^ Antomalite. Spindle zincifcrc H. Zinci- 
ferous Corundum. Faliluiiite. Gahnite. 
Occurs crystallized in minute octohccirons 
sometimes traiis])oscd; structure lamellar, 
with joints parallel to the faces of the crys- 
tal fracture uneven and splintery, with a 
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vitreous lustre ; ooLuii/ cliirk bluish green, 
nearly opake ; strccak greenish grey, — .Sj). 
gr. 4*2 — 4*G9. — Infusible, 

42 al limine ; 4 silex ; 28 oxide of zinc ; 5 
oxide of iron; 17 suljihur. Vauq, 

60 aluinine; 4*73 silex; 24*23 oxide of zinc; 
9*23 protoxide of iron. Ekcitrg, 


Sp, 3. 

Corundum. Corindon H. 

Natural joints jiarallel to the faces of a rhoin- 
l;oid, the alternate angles of which are 86^ 38' 
and 93^ 22' ; inferior in hardness only to Dia- 
mond ; infusible. 

u Telesia. The Oriental Gcin. Corindon hy- 
alin H, Saphir IV, 

Occurs in crystals and small rolled jiioces ; 
form, a hexahedral j)rism, a jiyramidnl do- 
decahedron variously modified ; more or less 
transparent. — Sp. gr. 4 — 4*08. 

Var. 1. Sapphire. Oriental Chrysolite. Ori- 
ental Topaz. Oriental Emerald. 

Very hard; fracture conchoidal ; natural 
joints scarcely j)erccj)tible ; colourless, 
blue, yellow, yellowish green. 

98*5 aluinine; 0*5 lime; 1 oxide of iron. 
Klapr. 

92 aliimine ; 5*25 silex ; I oxide of iron. 
Clienev, 

Var. 2. Oriental Ruby. Oriental Amctliyst. 
Less hard than var. 1 ; structure lamellar; 
colour blood red, passing by mixture with 
blue into rose colour and violet ; often 
chatoyant, forming the Astcrias or Star- 
stone. 
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f)0 alumiiie 5 7 silex ; 1'2 oxide of iron. 
Client 

/5 Coninion Conuidiim. Adamautme Spar, 
Koi uiid IV, Corinclon harnioidiane H, 
Oceiirs crystallized, massive, aiul in rolled 
pieces; form, a hexahedral prism, either 
perfect or bevelled on the terminal edges ; 
structure lamellar; more or less translu- 
cent ; colour pale greyish or greenish, rexl- 
ish and brown, — Sp, gr, 3'S7- 

S4 alumine ; 5’5— (ro silex ; 1-25— 
7 '5 oxide of iron, Klapr. 

y Einer)% Sehmiergel W, , Corindoii granu- 
lairc /-/, 

Occitrs massive and disseminated ; fracture’ 
uneven passing into splintery, with a glis- 
tening lustre ; translucent on the edges ; co» 
lour hiackish and bluish grey. — Sp.gr, 3* GG. 
SC aluiniue ; 3 silex ; 4 oxide of iron* Ten^ 
nujit, 

53'S3 alumiiie; 12*GG silex; I'GGliine; 2i'66 
oxide of iron, Vauq. 

Sp, 3G, 

Andalusite, Aiulalusit V/. Fcldspath apyre 

Occurs crystallized in rectangular prisms, or 
massive ; structure imperfectly lamellar, with 
rectangular joints ; coionr redish, more or less 
traiislucent ; scratches Quartz with ease, — 
Sp. gr* 3^1G— 3'4l. — I u fusible , 
o2 alumine ; 38 silex; S potash; 2 oxide of 
iron, Vauq. 

Abe; id ecash ire m gnuute ; Douce mountain, co* of 
Wicklow; Killiiicy, co, of Dublin; Dartmoor, De- 
voii&hirc, 



. J. ^ jl 
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a Blue Felspar of Kriegkeh. Var. of Dichter 
Feldspatli IK Feldspath bleu H. Split- 
triger Lazulith. 

Occurs massive ^ structure sublamellar. witli 
very visible joints in one direction ^ and 
others Jess visible at right angles to the 
former^ colour smalt blue ; hardness some- 
what inferior to that of Quartz. — Sp, 

71 alumine; 14silex; 5 magnesiii ; Slime; 
0 water; 0*2o potash; Ovo oxide of iron, 
Klapr. 

5^l>. 37. 

Lazujate, Lazuli til JK H. 

Occurs massive^ and in jirismatic needles; struc- 
ture imperfectly lamellar, with joints parallel 
to the sides of a rhomboidal prism ; fracture 
granular iineven ; lustre shining or glistening; 
colour bght blue ; opake ; hardness nearly 
equal to that of Quartz ; falls to pieces and 
becomes of a light grey colour before the 
blowpipe, but is infusible. 

G<5aluniiue; IS magnesia; 10 silex; 2 lime; 
2'5 oxide of iron. Tro7}7sdorJ\ 

Sp. 38. 

Cymophaxe. Chrysoberyll Cymopbane H. 
Occurs cry^taHized, massive, and in rounded 
pieces; form a short and broad hcxahcdral 
prism, either simjde or terminated bv tnin- 
eated pyramids; structure very rarely visible ; 
fracture perfectly con cboidal, with a splendent 
resiuo-vitreous lustre ; colour green, mixed 
more or less rvith yellow and brorvn ; semi- 
tnmsparcnt; scratches quartz, — Sp.gr. about 
3' 8, —Infusible, 
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7 1 ‘5 alumiiie; 18 si! ex; 6 lime ; I’S oxide of 
iron. Klapr. 

a Cliatoymit. 

With a moving internal lustre of bluish white 
light* 

Sp. 39. 

Cawmte. Sappare. Ivyanit JV^ Disthhiie H. 

Occurs crystallized and amorphous ; form, a 
light or obli<|ue eouipressecl tictohedral [nmn ; 
structure lamellar w'lth joitits parallel to the 
planes of an oliliqiie tetraliedral prism (of 
these joints only one is very distinct) ; striic- 
ture of the amorphous^ more or less curved 
lamelhir passing into hladed ; colour blue, 
pearl grey, and pale bluish grecn^ of these 
the two former often occur together in spots 
or flamy stripes ; lustre shining pearly ; 
scratches glass^ but at tlie same time yields 
to the knife. — Sp, gr, — ^Infusible* 

55 '5 alumine; 43 silex; 0*5 oxide of iron. 
Klapr\ 

55 *5 alumine ; 38*5 silex ; 0'5 lime ; 2*75 ox- 
ide of iron. Laitgle7\ 

Bolvarm^ BiitiHVhtrc; Buachorj, Abcrdcenslurc ; Main- 
latidj SherUincL 

Sp, 40, 

Staurolitk. Grenatite* Stauroiith JF, Sta'uro- 
tide hi. 

Occurs crystallized in rliomboidal or broad hex- 
ahedral pri-sms, either siinple or with the ter- 
minal edges replaced ; the crystals generally 
intersect each other by pairs at right angles 
or oblique! Vj sometimes by threes, rarely aie 
solitary; fracture uneven or imperfectly cpn- 


clioidal ; lustre glistening, between vitreous 
and resinous; colour redisli or greyish brown ; 
opakc or translucent; in hardness about equal 
to quartz. — ^Sp. gr. 3'2S — ^335. — Infusible. 
.^2’ 25 — i 1 alumine ; 27 — 37 ' 5 sllcx ; 1 S* 5 — 
18-25 oxide of iron; 0'2o^ — 0'25 oxide of 
manganese, Klapr, 

Glcnmnliu’ lead mineSj co, of Wicklow, 

Sp, 41, 

IhxiTK. Pinit IV\ Finite H, 

Occurs crystallized in single- sometimes in crii' 
ciform, dodecahedral prisms, the solid angles 
of winch are sometimes replaced; also in four- 
sided somewhat rhomboidal prisms, the acute 
edges of which are sometimes re}3laced ; frac- 
ture fine grained uneven, with indi cat ions 
of joints parallel to the sides and especially 
to the bases of a hexahedral prism, hence 
it sometimes presents a laniellar stfiicturc ; 
colour lilaekish grey or greenish brown, ex- 
ternally ochreous ; lustre glistening resinous 
or psciido-metallic ; translucent on the edges ; 
yields easily to the knife.- — ^Sp. gr* 2*98, — In- 
fusible. 

63' 7 alumine ; 29*5 silex; 3*75 oxide of iron* 
Klapr. 

Sl. iVlicImers Moiirt, Cornwall; Ecu Gloe, atid Bliur- 
ill Poi-plivry. 

8p. 42, 

Topaz* Topaz IV. Silicc iluatee alumiiieuKe H. 

Occurs crystallized, lamelliform, in rolled ]ueces 
and massive ; form, at hrst sight resembling 
R more or less oblique tetrahedral jirisrn deeply 
striated ; but on closer inspection exhibiting a 
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eight- j ton-, or twelve-sided prisnij with 
dissiiollar tenniuations * stnietiire lamellar^ 
v\ itb joints iit right iingles to the axis of th« 
prism 5 fracture small conchoidal } lustre 
shilling vitreous ; colour wine veilow of difler- 
eiit tinges ]>assing into eolourlessj also green- 
ish^ grccnisii lilac bkiCj and crimson ; 

scratclies quartz, — Sp. gr. 3'5. — For the most 
part pyro- electric with polarity; infusiblej but 
when long exposed to the utmost force of the 
b lo w j j i p e b e c o m c s op ake^ wh i te , si i gh 1 1 y glazes 1 
superficially^ and emits a few minute bubbles 
of gas. 

(White Brazilian)^ — 50 alumhie ; SOeilex; 19 
fiuorie acid. FatUf, 

( Y ello w Br a zi I i an . ) —4 / ■ 5 al u mine; 4 4 * 5 si le x ; 
7 fluoric acid ; 0*5 oxide of iron, Klapr, 

(Saxon) — 59 alumlue ; 35 silex ; 5 fluoric ackk 
Klnpr, 

(Siberian) —49 aluininc ; 39 silex; 20 fliKudc 
acid. Pang. 

Cairn Corni, Abcidernsltire ; Rea Avon in Mar; St. 
Bliclmt Ta Alan lit, Tievauinitirc^ Corn wad. 

a Pyrophysalitc. 

Occurs in roundish concretions^ externally 
dull and smooth as if rounded by friction ; 
structure lamellar with joints in one direc- 
tion; splendent vitreous; fracture glim- 
mering ; colour greenish white and thill 
pale bluish green; not quite so hard as 
< j uur tz . — S p , gr , 3 *4 5 . — E efore the b lo v\ - 
]jipe it becomes ^vhite and o|>ake and ;jc- 
C[uires a slight vitreous glazing j at the same 
time disengaging minute bubbles of gas. 
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53*25 alum hie; 32*28 silex; 10 fiuorie acid. 

Jitiifiger. 

43. 

Fycnite- Sehorlaceous Beryl. Sdiorlartiger Ec' 
ryll Silica fluatea aluminciise if. 

Occurs crvstalHzecl in long hcxahcrlral prisnisj 
and massive composed of ]>ai alkl prismatic 
concretions deeply striated and with trau?^- 
verse rents ; stnictiirc inipeifectly lamellar at 
right angles to t!te axis of the prism ; frac- 
ture small and iiiipcrfectly conchoidaf; lustre 
shining or ghstening, resinous; colour yellow - 
ishj greenishj and redish white ; translucent ; 
very tVjiglle ; s c ratcli es <] uar tz . — Sp, g r . 3*5. 
— Infusible^ but becomes opakc, acquires a 
slight glazings and seems to discharge ex- 
tremely minnte bubbles of gas. 

60 alumine ; 30 silcK ; 6 {lucric acid ; 2 lime ; 
1 water. Vaiiq* 

49*5 aliimhie ; 43 silex; 4 fiiioric acid; 1 oxide 
of iron; 1 water. Klapr. 

Sp. 41. 

Euclase. Eucla'i JK Euclase TL 

Occurs en'stalli7X'd ; fornq a hcxahedral prism 
variously terminatedj and longitudinally stri- 
ate d ; stru c tii re 1 am ellar ^ wi t h re e ta ngu! ar 
joints ill two directions |mrallcl to tlie axis 
of the prism ; fracture eoiiehoiclal ; lustre 
shining vitreous ; reducible hy a sliglit blow 
into lamellar fragments; harder than quart;:; 
doubly refractive ; colour jiale greyisli and 
vellow'ish green, — -Sp. gr. 3 (IG,— Before tlie 
idow'pipe it first becomes opake, and then 
molts into a white enamel. 
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35 — 36 silex; 18 — 19 alumiRe ; 14 — 15 gly- 
cine; 2 — 3 oxide of iron ; 31 — 27 loss. Vauq^ 
(tVoni an analysis of 36 grains.) 


Sp. 45. 

Kmerald. Schmaragd IV, Eineraude H. 

Occurs in grains and crystals ; form, a low six- 
er twelve-sided prism, either plain or vari- 
ously terminated ; structure indistinctly la- 
mellar, with joints parallel to the lateral and 
terminal planes of a six-sided prism; fracture 
conchoidal ; lustre shining vitreous ; colour 
pure green of more or less intensity ; some- 
what harder than (piartz, — Sp.gr, 2*7. — Fu- 
sible with difficulty before the blowpipe into a 
wlntish ratlier frothy glass. 

64*5 silex ; 16 alumine ; 13 glycine ; 1-6 lime; 

3-25 oxide of chrome. Vuiiq, 

68*5 silex ;* 15*73 alumine ; 12*5 glycine ; 0*25 
lime ; 1 oxide of iron ; 0*3 oxide of chrome. 
Klapr, 

OL Beryl. Aquamarine. Edler Beril JV, 
Colour blue, yellow, and green, compounded 
in various proportions ; crystals longer in 
proportion than those of emerald, and 
deeply striated longitudinally; more di- 
stincRly lamellar and harder than emerald. 
— Sp. gr. 2*67. 

68 silex ; 15 alumine; 14 glycine; 2 lime; 

1 oxide of iron. Vauq, 

66*45 silex; 16*25 alumine; 15*5 glycine; 
0 6 oxide of iron. Klapr, 

Kinlodi llaiinoch, Cairngorm, Al)erdeenshire ; Uun- 
(Jnim, CO. of Dublin; Lough Bray, Cronebane, 
CO. of Wicklow. 


o 
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/3 French Emerald. 

Colour pale greenish or yellowish grey, nearly 
opake ; occurs in large coarse hexahedra! 
prisms or massive ; fracture granular un- 
even. 


Sp. 46. 

loLiTK. Dichroitc Cordier. 

Occurs crystallized or in irregular aggregated 
grains ; form, a regular hcxahedral prism or 
a dodecahedral one ; structure indistinctly la- 
mellar, with joints passing through the axis, 
and at riglit angles to the lateral faces of the 
prism ; colour violet or jirussian blue, hut when 
viewed by transmitted light, at right angles to 
the axis of the prism, brownish yellow ; frac- 
ture uneven passing into conchoidal, with a 
shining vitreous lustre 5 translucent, passing 
to opake ; scratches quartz. — gr. 2*56. 
— Melts with difficulty into a pale greenish 
grey enamel. 


J*^p. 47. 

Gadolinite. Gadolinit Gadolinite H. Ytter- 
bite. 

Occurs massive, and very rarely crystallized ; 
form, seemingly, a ten-sided prism, also, a 
rhomboidal prism ; fracture flat-conchoidal ; 
lustre splendent or shining, resinous ; colour 
greenish or brownish black 5 slightly translu- 
cent ; scratches glass. — Sp. gr. 4 — 4 •2. — Ge- 
nerally atfects the magnetic needle ; decrepi- 
tates strongly ; scarcely fusible except in ex- 
tremely minute pieces, which when first ex- 
posed to the blowpipe are rapidly traversed 
by a brilliant spark, as if containing some 


KARTHY MINE^^ALS. 


195 


combustible matter ; forms a stiff grey jelly 
when pulverised and digested in acid. 

54*7»^ yttria, with a trace of manganese ; 21*25 
silex; 5*5 glycine; 0 5 alumine ; 17*5 oxide 
of iron ; 0*5 water. Klapr. 

Sp. 48. ' 

80DALITK. 

Occurs crystallized and massive ; form, a rhom-^ 
boidal dodecahedron with, sometimes, six of 
the solid angles replaced; structure lamellar 
with joints in two directions; lustre shining, 
resinous; fracture conchoidal, with a vitreous 
lustre ; colour bluish green ; translucent ; 
yields with difficulty to the knife. — Sp. gr* 
2*37. — Infusible, but acquires a dark grey 
colour. 

38*52 silex ; 27* 48 alumine ; 23*5 vsoda ; 3 mu- 
riatic acid ; I oxide of iron; 2*7 lime; 2*1 
volatile matter. Thomsov, 

3d silex ; 32 alumine, 25 soda; 6*75 muriatic 
acid; 0*25 oxide of iron. Ekeherg, 

Sp. 49. 

LeUcitk, Leuzit W. Amphigene H, 

Occurs crystallized, and in roundish subangu- 
lar grains ; form, a solid bounded by twenty- 
four eciual and similar trapeziums ; structure 
obscurely lamellar, with joints parallel to the 
faces of a cube and of a rhomboidal dodeca- 
hedron ; fracture imperfectly and fiat-con- 
choidal; lustre shining or glistening, vitreous; 
colour greyish, yellowish, or redish white; 
more or less translucent ; scratches glass with 
difficulty. — vSp. gr. 2*4. — Infusible. 

. 53*75 silex; 24*02 alumine; 21*35 potash. 
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Sp, 50. 

Felspar. Feldspath IV. Feldspath H. 

Structure lamellar, Avith joints parallel to the 
faces of an oblique-angled parallelopiped and 
presenting four right angles, four of 120 ^ 
and 60° alternately, and four of about 1 1 
and 68 ; of these the former are by far the 

most visible ; form, a four-p six-, or ten-sided 
prism, gften hemitro|)e ; scratches glass ; 
yields with some difficulty to the knife. — Fu- 
sible into a spongy glass or a white enamel. 

u Adularia. Moonstone. 

Occurs crystallized and massive ; lustre on 
the natural joints splendent, almost specu- 
lar, between vitreous and pearly ; fracture 
imperfectly conchoidal, more or less shin- 
ing ; colour greenish white, often with na- 
creous or silvery spots ; semitransparent. — 
Sp. gr. 2*54. 

64silex; 20 alumine; 2 lime 3 14 potash. 
Fatly. 

Dcnny-b:il quarries, Cornwall ; Isle of Arran. 
j3 Common Felspar. 

Occtirs crystallized, massive, disseminated, 
granular; lustre on the natural joints, shin*' 
ing, between vitreous and pearly ; fracture 
uneven passing into splintery, glimmering; 
golour white, yellowish, green, bluish, red ; 
more or less translucent. — Sp. gr. 2*54. 
62*83 silex; 17*02 alumine ; 3 lime; 13 
potash ; 1 oxide of iron. Fauq. 
Crystallized — In Arran and Aberdeenshire. 
y Disintegrated Felspar. 

Includes the whole scries of decomposition by 
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which common feUpar parses into porcelain 
earth* This tlecom posit ion seems to begin 
by impairing the lustre and hardness ; and 
hnislics by obliterating the stnicture ; in- 
fusible, 

ComposUhn of the Ittmellar, 

74 silex; 14%) almnine; 5*5 lime, Fauq, 
Co7npO'iit?on of I h(* eariky. 

71“15sllcx; ir>‘ 8 (] alumine; 1*92 lime^6’7<'l 
water, Fayq. , 

Sl Stcphri/s, in the rnnors above Ding-dout; mine, 
in great beds, Cornwail, 

S Glassy Felspar, Sanidin, 

Occurs in concretions and iml^eddcd crystals, 
generallv small, of a greyish or yeUnwlsh 
white colour 5 translucent and seinitransjja- 
rent; lustre splendent vitreous* — Sp, gr, 

2%57. 

68 silex) lo alumine ; 0*5 oxide of iron; 

14'5 potash, Klopr, 

Imbedded in the Pitchstone of the Isle of Kuin, 

t Labrador Felspar, 

Colour smoke grey^ with spots of iridescejit 
variable light, exhibiting blue, green, yel- 
low, browm, and red colours, many of them 
pseudo-metallic; translucent; massive, 

^ Compact Felspar, Dichter Feklspatli JV, 
Occurs crystallized, massive, disseminated ; 
structure imperfectly lamellar, sometimes 
not visible; fracture splintery, compact; 
lustre glistening glimmering; slightly trans- 
lucent* — Sp, gr, 2*03, — Frits, 









Sj). 5 1 * 

Chiastoute. Hohlspath Made IL 

Occurs oi)!y crystallized in slender rhomboid al or 
sub-cylindrical prisms ^ composed of two distinct 
substances ; the exterior part of tiie prism is 
nf a greyish white or redish colourj and r^aries 
in thickness, in some specimens being a mere 
shell ; within this is a dark blue or black 
prism j exactly parallel to tliat by which it is 
inclosed* Fretjuenily from each of the angles 
of the interior prism there proceeds a black 
line or thread bisecting the corresponding 
angle of tiie white prism, and oilen termi- 
nated by a small black prism. The white 
part exhibits a himellar structure, has a slight 
glistening lustre, is translucent, raid s era tdies 
2- 94.^^ — Before the blowpipe 
it fuses into a whitish scoria ; the black part 
(which appears similar to the Clay Slate in 
which the crystals are imbedded) aftbrds a 
black glEiss. 

Wolf-crag iicru' Keswick, siiinaiit of Si:I[idaw, in Cia)’ 
SlalCj Ciiinbcrhaul ; Aglmvaiiaglj, Baiiittglus Iiill, cu. 
of Wicklow* 

a Decomposing* 

In this state the white part is soft, dull, opake, 
and very imperfectly lamellar* 

SnoDtFME^cE* Spodumen fK Tripbiine H. 

Occurs massive ; structure lamellar, with joints 
in two directions parallel to the sides of a 
rhomVjoidal prism, the alternate angles of 
wliich are about 100^ iuid 8t>; lustre shining 
pearly; fracture tine grained uneven, with a 
glistening lustre ; colour greenish white ; 
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translucent; scratches gkiss ; easily frangible. 
— Sp. gr, about 3*2, — Before the blowpipe 
it splits, and at length melts into a greyish 
white transparent glass, 

C l‘4 silex ; 24*4 alumine ; 3 lime ; 5 potash ; 
2'2 oxide of iron. Fuuq. 

a Fibrous, 

Structure filirous-laincllar ; lustre silky- 

Sp. 53. 

Mica, Muscovy glass. Glimmer W. Mica 

Occurs crvstalh^^ed, massive, and disseminated ; 

' form, a right rhomboidal, Uexabedral, or pa- 
iallclopipedal j>rism, mostly very short or ta- 
bular; structure perfectly lamcliar, with joints 
in three directions jjaralkl to the faces of a 
riglit rhomboidal prism, the alternate angles 
of which arc 120^ and 60'^ ; of these, however, 
only that parallel to the bases of the prism is 
very distinct; by sections in this direction 
lamclljc may be easily obtained of extreme 
tenuity, flexible, and very elastic ; colour va- 
rious, white, yellow, greenish, smoke brown, 
blackish or greenish brown ; lustre shining, 
between pearlv and resinous, ui ten pseudo-me- 
tallic ; yields easily to the knife, but seratebes 
glass when the edges of the lainell^e are made 
use of; smooth, but not lanctnous; seetile. — 
Sp. gr, 2'G — 2d), — Fusible without dilhculty 
into a grey or black enamel when the flame 
IS applied to the edges of the lamellse. 

Plates of Mica a yard or more in rJianioter occur in 
vtdris of granite iiiui of mica slate in some parts of 
hence called Mnseov v 

(Bohemian) — 47 silex ; 20a}unune; 13 potasli; 
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15'5 oxide of iron ; 1*75 oxide of maiigiinese. 

Klap}\ 

(Muscovy glass) — 48 silex ; il4‘2a alumliie ; 
8*75 potash ; 4*5 oxide of iron 5 0‘5 oxide of 
manganese, Klapi\ 

(Blaeh Siberian) — 42*5 gilcx; 11*5 alunuiie; 
9 magnesia j 22 oxide of iron j 2 oxide of 
manganese; 10 potash* Klap}\ 

Crystallised — la met aide veins in Cornwall, 

la lyrge plates— Aberdeenshire, 

Sp. 54, 

Lepidolite, Lepidolith JV, Lepidolite H, 

Occurs massive^ ])reseoting an aggregate of small 
flexible scales^ or more rarely of hexagonal 
plates ; fracture splintery ; the colour of the 
mass is lilac purple or pearl greyj but the in- 
dividual scales are white, with a gHstening 
pearly or silvery lustre ; translucent ; some- 
what unctuous to the touch ; yields to the 
nail. — Sp, gr, 2 ’ 8 , — Before the blowpipe it 
readily melts into a spongy semi-trauspareiit 
white globule (at the same time tinging the 
flame purplisli red) wbicli on tlie addition of 
nitre becomes purple, 

(Moravian) — 54 silex; 20ahmjiuc; 18 potash; 
4 fluate of lime ; 4 oxide of manganese ; I 
oxide of iron, P^auq* 

(S’tvedish)^ — 61*6 silex ; 20*61 alumine ; 9*6 
potash ; 0*5 oxide of manganese ; 1 *6 lime ; 
1*86 ^vater, Hisinger. 

Sp, 55, 

ScALV Talc, Erdigcr talk IV^ Talc gramileux H, 

An aggregate of minute scales of a greenish co- 
lour and a glimmering pearly lustre; friable; 
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adheres to the fingers j unctuous; hardens by 
exposure to the blowpipe. 

50 silcx ; 2fj alumiue ; 1*5 lime; 5 oxide of 
iron ; l7'o potash, witJi a little niuriank acid. 
Vauq. 

Cj’j^ekn Earth. Griiiierde W. Talc :?o6grapbiqiie 
l-L 

Occurs atnorphmis, or filling or Itning cells in 
amygdaloid ; tVactiire fiat-conclioidnl jvassiug 
into even and earthy; colour grcyi^li or blu- 
ish green ])assiiig into blackish green ; dnll ; 
the streak glistening ; yicbls to the naih — 

Sp, gr. 

(O f Ve ro n a) — 5 o si lex ; 2 m agii e s i a ; 23 o s i< Ic 
of iron; 10 jmtash ; 0 water. Kiapr. 

(Of Cyprus) — ^51*5 silex ; 1*5 magnesia; 20 
oxide of iron; IS potash; 8 water, Klapr. 

(Of Prussia) — 51 silcx ; 2*5 magnesia; 12 alii- 
mine; 3*5 lime; 17 oxide of iron; 4*3 soda; 
!) water, Klapr, 

In auiygUaloid — Hill of Kimioni iic:ir Perth. 

8p. 57. 

Chlorite. Chlorit Talc chlorite f/. 

Occurs crystallbed mid amorphous; form^ a low 
hexabedral prism^ or tabic, with natural 
joints at riglit angles to the axis of the 
prism; structure lamellar, with a shining 
lustre between pearly and resinous ; colcjur 
hlackisU green; streak greyish green ; opake ; 
yields to the nail ; rather unctuous. 

I’jIc of Jura. 
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oc Common Chlorite. Gemciner Chlorit JV. 
Amorphous ; glistening; ; structure fine la- 
mellar; fracture earthy. — Sp. gr. 2*56. 

(5 Scaly Chlorite. Chlorit ercle IK Talc chlo- 
rite terreux H. 

Composed of glimmering scaly particles, with 
a pearly lustre ; friable or loose. — Sp. gr. 
2*1. — Before the blowpipe becomes black 
and superficially glazed. 

26 silex; 18*5 alumine ; 8 magnesia; 43 ox- 
ide of iron ; 2 muriate of soda or of pot- 
ash. Knuq, 

y Chlorite slate. Chlorit schiefer IK 

Structure slaty passing into lamellar; glisten- 
ing resinous. — Sp. gr. 3*03. 

and ^ common in metallic veins; y forms extensivr 
beds in primitive mountains, Bon J.u\vcrs, Perth- 
shire. 

Sp. 58. 

Agalmatolite. Talc glaphiqiie f/. Pierre de Lard. 
Bildstein IK. 

Occurs massive ; fracture splintery and imper- 
fectly slaty, with a glimmering greasy lustre ; 
colour pale greenish yellow mixed more or less 
with blue or brown ; translucent ; unctuous 
to the touch : yields with ease to the knife. 
— Sp.gr. 2*8. — Becomes of an opakc white, 
glows considerably, and finally m.elts into a 
transluceiU glass. 

(Chinese) — 54 silex ; 36 alumine; 0*75 oxide 
of iron ; 5*5 water. Klapr, 

(Of Nagyag) — 54*5 silex; 34 alumine; 0*75 
oxide of iron; 6*25 potash; 4 water. Klapr. 
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56 siiex; 29 alumine j 2 lime ; 1 oxide of iron; 
5 water ; 7 potash. Vanq. 

Chder I^nohj C:it mar von shire, 
n 

Colour redish white ; fracture indistinctly 
splintery; nearly opake; very soft; sccrile; 
very unctuous to the touch. ««Sp. gr, 2*7^, 
(CIviuese)— 62 si lex ; 24 alumiue ; I lime; 
0'5 oxide of iron ; 10 water. Klapr^ 


Sp.59, 

Pitch STONE. Pechstein Petrosilex resinite /■/. 

Occurs massive^ and in prismatic, lameiliform, 
and cunved , binxilat distinct concretions ; 
structiito spnietirn^a slaty; fracture com hoi - 
tlal pasi^u^’iiJitd'^jiJhitery ; coloui' grey passing 
to black pr 'bltisfi, or green, yellow, or red, 
mixed' I in , o» bia with riiiuldy blue and 
l)rowUi; liisdrej stuh^lig or glistening, rcsiiio- 
vitreous ; slightly transliicent ; scratches 
glass, — Sp. gr, 2 ■21. — Fusible into a grey 
frothy eiiameL 

73 si lex; 1 4 '5 alumine ; 1 lime; 1 oxide of 
iron; O'l oxide of manganese; 1*75 soda; 
8*5 water. Klapr, 

Inlands of Rum, Ai ran; iti veins traversiai: gra- 
oilo near Newry , co. of Down. 

60. 

Pearlstone. FerUtein IV. 

Occurs in rather large sub-angular concretions, 
which are tlieinselves composed of snuillcr 
Toundisli concretions, and these again of still 
smaller ; surface of the concretions smooth, 
shiningj and pearly ; colour grey passing into 
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greyish black j or red and bromi ; translucent 
on tlie edges ; scarcely scratches glass ; fra- 
gile^ almost friable, — Sp*gr,2'34. — Hofore the 
blowpipe it hrst swells^ splits, and becomes 
white, then with some difficulty melts into a 
w^hitish frothy glass. 

75'25 silex ; 12 alumine; 1'6 oxide of iron ; 
4^5 lime; 4 5 potash; 4*5 water, Klapr^ 

Sandy Brae, co. of Antrim, 

Sp.6L 

Obsidian, Obsidian W, 

Occurs massive, and in grains and sub“angiilar 
pieces (Marekaiiite) ; fracture large and per- 
fectly conchoidal ; lustre shining vitreous ; 
colour dark grey passing into greenish or 
brownish black, also stuoke brown ; transpa- 
Tcnt or nearly opake according to the inten- 
sity of the colour ; scratches glass. — Sj), gr. 
2*36, — Melts into a greyish or bottle-green 
glass. 


Sp. G2, 

Pumice. Bimstein W. 

Occurs massive ; structure irregularly fibrous 
with elongated cells ; lustre shining pearly ; 
fracture uneven, glistening ; colour greyish, 
yellowish, and light smoke grey; trauslucent 
on the edges; yields easily to the knife ; harsh 
and rough to the touch ; light, often superna- 
tant ; fusible into a dirty green glass full of 
bubbles. 

77*5 silex; 17‘5 alumine; 1*75 oxide of iron; 
3 soda and potash, Klapr. 
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S|). ()3. 

CLiNKsmNE. Klingstein JV, 

Occurs massive, with a thick and imperfectly 
slaty structure; fracture splintery passing into 
conchoidal or even; glimmering, almost dull ; 
colour dark smoke grey^ greenish grey, brown- 
ish grey ; translucent on the edges ; yields 
with some difficulty to the knife. — Sp. gr. 
2*57 — 2’62. — Yields a metallic sound when 
struck with a hammer ; easily fusible into a 
nearly colourless glass. 

57*25 silex ; 2.‘1*5 alumine ; 2*75 lime; 3*25 
oxide of iron ; 0*25 oxide of manganese; 8*1 
soda; 3 water. Klapr, 

Breiddin hills, Montgomeryshire; Mull; Arran; Isle 
of I^mlash in the Firth of Clyde; Ochil hills; Peut- 
land hills; Dirris mountain, co. of Antriui. 

Sp. fi I. 

Fettstein IV. Pierre grasse H. Elaeolith Klapr* 
Occurs massive ; natural joints, with a pearly 
lustre, parallel to the faces and to the 
short diagonal of the base of a right rhom- 
boidal prism ; fracture uneven, with a lustre 
between vitreous and resinous, slightly cha- 
toyant; scratches glass ; colour dark greenish 
and bluish grey, also flesh red ; translucent. 
— Sp, gr. 2*G. — Easily fusible into a white 
enamel. 

44 silex; 34 alumine; 4 oxide of iron; 0*12 
lime ; 16*5 soda and potash. Fauq, 

4G*5 silex; 30*25 alumine; 0*75 lime ; I oxide 
of iron ; 1 8 potash ; 2 water. Klapr, 

Some of the compact Felspars and the fusible 
Jades will probably be found to belong to this 
iipecies. 


Sp. 65. 

Gabbromtk* Gabroiiit JV , H . 

Occurs in indktinct imbedded crystals, and 
massive; strnctTire indistinctly lamellar ; frac- 
ture small conchoidal and compact splinter^^ ; 
colour grey, with different shades of greenish, 
bluish, and redish; more or less traiislucent; 
fi cratches glass*— Sp, gr. 2 '94. — Melts with 
diibculty into an opake wlrito globule. 

54 silex ; 24 alumiiie ; 17'25 potash and soda; 
2 water ; 1*25 oxides of iron and of manga- 
nese ; 1 '5 magJiesia. Joh?i, 

Sp. 

Sc ABoLfTE. Paraii thine H* Scapolith 

Occurs crystallized, in single or laterally aggre- 
gated needles, or amorphous ; form, a right 
oc tolled ral jn’ism, either plane or terminated 
by liexahedral pyramids ; structure lamellar, 
with joints parallel to the faces of a right 
prism with square ba.ses; fracture fine grained 
iiiieiTu ; colour greyish and greenish white ; 
lustre shining between resinous and pearly; 
hardness about equal to that of glass* — 8p. gr . 
*P6S?~Fnsihle with intanicsceiice into a shin- 
ing white enameL 

45 si lex; ^13 uKunine ; 1 7 ’6 lime; I oxide of 
iron and manganese ; I '5 soda; 0'5 potash- 
La7igm\ 

By decomposition it becomes ^soft, opake, and 
actjnires a ytdlowish or dull red colour, with 
a nacreous or pseudo -metallic lustre, — Sj). 

53 silex ; 15 almrthic; 13*25 lime; 7 magnesia; 
4*5 oxide of manganese ; 2 oxide of iron ; 3 5 
vjrla, Simon. 
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Sp* 67, 

^ V K R N E [I r TE . A rk t i i t IK 

Occur? massive and crystal! issed in octoheciral 
prisniSj with tc t rah e dial pyramidal termina- 
tions ; structure imperfectly lamellarj with 
joints in two directions at right angles to each 
other ^ colour greenish grey ; lustre more or 
less shillings betwecu pearly and resinous ; 
translucent ^ softer than felspar^ viclds to the 
knife — Sp, gr, 3—3*6. — Melts easily and with 
intumescence into a wliite euameh 
40 siiex; 34 aiuminc ; 16 lime ; 8 oxids-of iron ; 
i'5 oxide of manganese, John. 

Sp, 6S. 

IMeioisite, 

Occurs ii^ groups of small crystals or crystalline 
grains ; form^ an octohedral prism terminated 
by tetrahedral pynimidsj the lateral and ter- 
minal edges of the prism are sometimes re- 
placed; structure lamellar, with joints in two 
directions at right angles to each othcr^ and 
parallel to tile axis of the prism ; fracture 
flat-conelundal ; lustre shining vitreous ; co- 
lour greyish white, translucent, soiuetimes 
transparent ; scratches glass, — Sp,gT,3' l, — 
easily fusilde with ebullition into a white 
spongy glass, 

Sp. 69. 

SoMMJTE, Nephelinc fj, Nephelin JK. 

Occurs in small crystals and crystalline grains ; 
form, a regular hexahedral prism, the lateral 
edges of vvliich are sometimes replaced * 
s t rue to re 1 am el lai*, wd t h in d i s t i r mt j oi n ts pa- 
ra lie! to the hices of the prism; fracture con- 
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chaidal ; colour greyish or j^rceiiish wliitc; 
histrc shimiig^ vitreous; transparent or traus- 
lueeiit ; hardness about equal to that of gla^s. 
— Sp. gr, 3‘U(> — 3* 2. —Fusible with some dif- 
ficuity into a glass. 

46 silex ; 49 alumine ; 2 lime ; 1 oxide of iron, 
F(wq, 

Sp. 70 . 

Dim RE. Schmelzstein JV^ 

Occurs crystallized, and in the form of fascit'U- 
lated masses, easily divisible into slender aei- 
tailar prisms ; form, a slender oe to he dial 
prism ; structure indistinctly himellar witli 
joints parallel to the sides and to the diago- 
nal of a rectangular prism ; colour greyish or 
redish white; lustre shining vitreous; seiatelies 
glass. — Sp. gr* 2-6 — 2 '84. —Slightly plios- 
pliorescent by heat ; easily fusible with intu- 
mescence. 

60 silex; 24 ahmiine; 10 lime; 2 water. 
Fiiuq. 

S[i. 71* 

SeiNETXAXK. 

Occurs in small crystals ; form, a rliornboidal 
dodecahedron, with the edges of the terminal 
pyramids re]}iaced ; cohrur dark hroivn ; 
scratches glass ; on exposure to the blowpipe 
it becomes white, and then melts with ease 
into a white frothy enamel. 

Sp. 72. 

l lAiiMOTOME, Cross stone Jt Kreuzstein Har-* 
motome H* 

Occurs in small crystals ; form, a rather broad 
rectangular prism terminated at each extre- 
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mity by four rhombic faces ^ usually two cry- 
stals intersect each other so that their axes 
coincide ; structure lamellar with joints in 
three dircetionsj two of them oblique and one 
parallel with the axis ^ fracture uneven^ colour 
greyish white ; more or less transparent ; 
lustre shining between vitreous and pearly; 
scratclies glass, — Sp, gr, 2'35. — Before the 
blo^vpipc it exiiibits a greenish yellow phos- 
phoreseeticej and then melts with intumes- 
cence into a colourless glass, 

49silex; IS barytes* 16 aluinine; 15 water, 

Klap}\ 

Stroiitiun, Argyllshire* ' 

Sp, 73, 

IStilbite, Zeolith W. Stilbite H* 

Occurs crystallized^ lamelliforiUj massivcj and in 
fasciculated aciciilar ])risms; form^ a right 
prism with rectangular bases, cither simple, 
or tenuinated by tetrahedral summits tlie 
faces of which are quadrilateral ; of these 
faces two adjoining ones are more iticlhied on 
the axis of the prism than the other two ; 
sometimes the prism is excessively compressed 
so iis to become latnelliform, sometimes the 
apex of the summit is replaced by a tetrahe- 
dral facet; it also presents hexahedral prisms 
of which two apposite solid angles at each 
extremity, or all the solid angles, are re- 
placed by an et[ual number of triangular fa- 
cets, Structure laiueilar, with joints in one 
direction parallel to the axis of the prism ; 
lustre glistening ()r shining, pearly ; cross 
fracture uneven, nearly dull ; colour whiter 
greyish, browtiisli ; transparent, transhicent ; 

V 
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yields easily to the knife*— Sp, gr* 2'5,— Ex- 
foliates by the first impression of the heat ; 
fusible with phosphorescence and ebullition 
into a white eiiaTnel ; swells but scarcely gela- 
tinizes in nitric acid, 

52silex| almninc^ 9 liine^ 18-5 water. 
Fauq, 

Tslaiids of Skjj StafTa and Canna^ in Amygdaloid. 

sc Red, 

Colour orange browii^ ’W'ith a more or less 
pseudo- metallic lustre ; massive, 

Dumbarton ; Gicn rarsr? Perthshire^ Call Hilb Aber- 
dcc nslurc. 

Sp.74, 

Laumonite, Lorn on it PK Laumonitc H» 

Occurs crystallized and in divergent blades ; 
foriUj an octohedral prism ^vitli dihedral sum- 
mits 5 structure lam ell ar^ with joints parallel 
to the diagonals of the common base of a rec- 
tangular octohedron ; whiter transparent or 
translucent ; scratches glass, — Sp* gr. ‘ 2 ' 2 . — 
Gelatinizes with acids ; fusible witli little 
ebullition into a white enamel ^ exfoliates by 
exposure to the air^ becoming opake^ tender^ 
and pearly, 

49 silex; 22 aluminc ^ 9 lime^ 17*5 water 5 
2 '5 carbonic acid. Fbgel. 

Paiblcy^ Uenfrewsliii'c ; LarnCj Sky; Portrusbj north of 

Ireland. 

Sp, 75- 

Chaeasie. Scliabasit PFl Ciiabasie H* 

Occurs crystallized; forin^ a cuboidal rhomboid 5 
the alternate angles of which are about 94'^ 
and 86 % either perfect or with the obtuse h^- 




teral edges replaced, and otherwise modified; 
^lructure lamellar, with joints parallel to the 


faces of the rhomboid ; colour wliite and 


grejish, sometimes pale red superficially ; 
transparent, translucent; scarcely scratches 
glass. — Sp. gr. 2*7. — Easily fusible into a 
spongy white enamel. 

43*33 silex; 26*6 alumine; 3*34 lime; 9 34 
soda and potash; 21 water. Vaiiq, 

StoiT, Tuliskcr, Isle of Sky; Glcn Farg, Pertbsliire; 
Portrubli, north of Ireland. 

Sp. 7fi. 

^Iesotype. Zcolith IF, Mesotype 77. 

Occurs crystallized, massive composed of diverg- 
ing bhuled concretions, in radiated acicular 
prisms, in extremely fine filaments like cotton, 
and in globular or mainmillated concretions 
composed of stellated fibres ; form, a right 
prism with square bases, either siinjde or ter- 
minated by tetrahedral pyramids, tlie ])lanes of 
which are triangular and are c(iually inclined 
on the axis of the crystal, forming angles of 
174 ° 6' with the adjacent lateral faces of the 
prism ; structure lamellar, with joints parallel 
to one of the sides of the prism, also at right 
angles to the axis, and parallel to the two dia- 
gonals of the prism, of these the first only is 
generally visible; lustre shining pearly; cross 
fracture imperfectly conchoidal between vi- 
treous and pearly ; colour white or greyish, 
rarely pale sea green ; transparent, translu- 
cent ; yields easily to the knife. — Sp, gr, 2. 
— Pyro-electric with polarity ; fusible witli 
phosphorescence and intumescence into 
spongy enamel ; gelatinizes with acids, 

V 2 
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50 24 silex ; 29*3 alumine ; 9*46 lime ; 10 wa- 
ter. F(iuq» 

49 silex; 27 alumine; 17 soda; 9*5 water. 
Smithson. 

CL Pulverulent. 

More or less efflorescent^ passing to pulveru- 
lent; dull; soft; not pyro-electric. 

/3 Nadelstein. 

Occurs in radiating and laterally aggregated 
rectangular prisms terminated by a tetra- 
hedral pyramid, often the prisms are indi- 
stinct and acicular ; structure not visible ; 
fracture, parallel to as well as at right an- 
gles to the axis, imperfectly conchoidal 
with a shining vitreous lustre. 

y Natrolite. 

In mammillary masses with a finely fibrous 
structure ; colour white and yellowish or 
redish brown in alternate zones. In the 
cavities of these masses occur minute cry- 
stals presenting the form of common Meso- 
type, viz. a rectangular prism with tetrahe- 
dral pyramids. 

48 silex; 24*5 alumine; 16*5 soda; 9 water; 
1*75 oxide of iron. Klapr. 

Mesotype with all its varieties, except y, occurs in 
Basalt, Amygdaloid, and other trap rocks, of 
England, Scotland, and Ireland ; is particularly 
abundant and beautiful at Taliskcr, Isle of Sky. 

Sp. 77. 

Analcimk. Kubizit IV. Analcime H. 

Occurs in single but generally in aggregated cry- 
stals; form, the cube either perfect or with 
each of the solid angles replaced by three tri- 
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angular planes^ or a solid composed (like Leu- 
cite and some Garnets) of twenty-four equal 
and similar trapeziums; stnicture, only slight 
indications of joints parallel to the faces of the 
cube ; fracture compact flat-conchoidal pass- 
ing into fine grained uneven ; lustre shining, 
between pearly and vitreous; colour pale grey, 
yellowish, redish brown ; transparent, trans- 
lucent ; scratches glass. — Sp. gr. below 3, — 
Fusible with intumescence into a glass. 

(From the Vicentine) — 58 silex; ISalumine; 

2 lime; 10 soda; 8*5 water. Vauq. 

.Sky, Canna, Staffa. 
u 

Mammillated and amorphous. 

/3 Sarcolite. 

Colour flesh-rod ; crystallized in cubes, with 
each solid angle replaced by eight planes, 
(From the Vicentine) — 50 silex; 20ahimine; 
4’5 lime ; 4*5 soda; 21 water. Vauq. 

Sp. 78. 

IcHTHYOPHTHALMiTE. Fish-eye-stoiie J. Fischau- 
genstein IV, Apophyllite H, 

Occurs crystallized in right rectangular prisms 
of various lengths, sometimes so compressed 
as to become tabular, in wiiich case they are 
often cellularly aggregated; sometimes the 
solid angles of the prism are replaced by 
triangular faces, which, in proportion as this 
modification approaches towards its limit, 
gives to the entire crystal the form of a te- 
trahedral prism terminated by tetrahedral 
pyramids with rhombic ^aces; structure la- 
)nellar wath joints parallel to the faces of the 



prianij but of these only tliat at right angles 
to the axis is very perceptible 5 lustre of the 
faces parallel to this joint splendent pearly, 
and more or less iridescent 5 fracture fine 
grained uiie%Tn^ glistening 5 colour white, 
often with a slight redish or greenish tingle ; 
transparent, tninslucent ; a little harder than 
Fluor Spar, and t'ery fragile. — -Sp* gr. 2'4{j, — 
Before the blowpipe it immediately exfoliates, 
and is fusible with difiTiculty into a white ena- 
mel ; when placed in nitric acid it separates 
into dakes and becomes semitransparent, but 
docs not, properly speaking, gelatinize. 

51 silex; 2S lime; 4 potash; 17 water. VatiCj^ 

52 silex; 24'5 lime; S potash ; 15 water, Ross* 

ti Massive. 

White; structure finely lamellar, with a splen- 
dent pearly and iridescent lustre. 

Dinivceiiin, Sky. 

Sp, 79. 

^IJh:LILlTE. Melilite II* 

Occurs in small crystals ; form, a rectangular 
parallelopiped and a rectangular, often cunei- 
form, octolicdroii ; incidence of the corre- 
sponding faces ill each pyramid of tlie octo- 
hedron about 115^ and 70 ^; colour pale yel- 
low', greenish yelJovv, and orange; gives fire 
with steel; in small fragments it melts before 
the blowpipe without ebullition into a trans- 
parent greenish glass ; gelatinizes when pul- 
verized and digested in nitric acid. 

Sp. 80 . 

Lapis Lazuli. Azure-stoue J* Ltizurstein W* 
Lazuiite H* 

Occurs massive (rarely crystallized in rhoinboi- 
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dal dodecahe<lro^^s?) ; colour azure blue ^ 
fracture fiite grained uneven with a glimmer- 
i!ig lustre ^ nearly op ake ; scratches glass. — 
Sp. gr, 2'0 — 2'94. — Retains its colour in a 
low red heat, but before the blowpipe it melts 
into a greyish enamel; when calcined and 
pulverized it gelatinizes with acids. 

Is often intimately mixed with Iron Pyrites, wdth 
compact Felspar, and Quartz, by which its 
hardness is increased* 

Sp*SJ, 

IIauvne* Latialite hL 

Occurs massive, in grains, and in extremely 
miimte brilliant crystals y colour indigo-blue, 
bluish green ; fracture conclioidal passing 
into uneven j with a vitreous lustre ; scratches 
glass U'ith ease, Ijut does not give sparks with 
steel ; translucent, opake. — Sp, gr. 3*2* — 
Infusible ; when finely pulverized it gelati- 
nizes with muriatic acid, giving out an odour 
of sulphuretted hydrogen. 
oOsilex; 15 alumine; 20*5 sulphate of lime; 
11 potash; 1 oxide of iron; 5 lime; 17'5 
water, sulphuretted hydrogen, and loss, 
Vauq* 

S2* 

Axinit JV. Axinite H, Thumerstone 
Occurs crystallized and in lamellitbrm concre- 
tions; form, ii right prism, the bases of which 
arc oblique angled parallelograms measur- 
ing about 101 and 78 p, the acute lateral 
edges of the prism are generally replaced ; 
some of the crystals, chiedy the violet co- 
loured, are not symmetrical, and these are 
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pyro-eleetric like the Tourmaline; fracture 
small and imperfectly conchoidal, passing, in 
the more impure varieties, into sj)lintery and 
fine grained uneven ; colour violet, brown, 
greyish, or greenish ; lustre splendent exter- 
nally, internally more or less shining, vitreous; 
transparent or translucent ; scratches glass ; 
fragile. — Sp. gr. 3*2 — 3*3. — Extremely fusi- 
ble with ebullition into a bottle green glass, 
which by continuance of the heat becomes 
nearly black. 

44 silex ; IS alumine; 19 lime ; 14 oxide of iron; 
4 oxide of manganese, f^auq. 

50 silex ; 17 lime ; 16 alumine; 9*5 oxide of 
iron; 5*25 oxide of manganese; 0*25 potash. 
Klapr. 

Botallack in St. Just, Lanlivcry, Cornwall. 

Sp. 83. 

Prehnite. Prehnite IF. H. 

Occurs in small, single, or densely aggregated 
crystals; form, a right rhomboidal prism, the 
lateral faces of which are inclined on each 
other at angles of 103® and 77^ also, a 
hexahedral or octohedral prism ; structure 
imperfectly lamellar with joints in one direc- 
tion parallel to the short diagonal of the base ; 
colour pale, greenish or yellowish ; lustre 
shining, pearly; more or less transparent; 
scratches glass with difficulty ; pyro-eleetric ; 
fusible with intumescence into a pale yellow- 
ish or greenish black frothy glass. 

a Lamelliform. Koupholite H. Blattriger 
Prehnite IV. 

Occurs in small translucent lamella?, of a yel- 
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lowish white colour and glistening pearly 
lustre. 

48 silex I 21 alumine ; 23 lime ; 4 oxide of 
iron. Fauq. 

/3 Massive. 

Occurs globular, mammillated, tuberous ; 
structure divcrgingly bladed ; glistening ; 
translucent. — Sp. gr. 2*6 — 2*9. 

43-8 silex; 30*88 alumine; 18*33 lime; 
5*G() oxide of iron; 1*83 water. Klapr, 

Duinliarton; nartfield iin‘or near Paisley; Frisky 
Hall, Glasgow ; Castle rock, Edinburgh. 

Sp. 84. 

Tourmaline. Schorl JF . Tourmaline H . 

Occurs crystallized and in rolled pieces; form, a 
six-, nine-, or twelve-sided prism (usually 
long) with dissimilar terminations ; structure 
imperfectly lamellar with joints nearly at right 
angles to the axis of the prism and inclined on 
each other at angles of 1 20'’ ; fracture more 
or less perfectly conchoidal ; colour white, 
green, blue, brown, orange, black, generally 
muddy ; transparent or translucent when 
viewed at right angles to the axis of the 
prism ; lustre splendent, vitreous ; scarcely 
so hard as quartz. — 8p. gr. 3 — 3*1. — Pyro- 
electric, with polarity ; fusible into a frothy 
pale yellowish green glass. 

Green Brasilian T. — lO silex; 39 alumine; 
3 84 lime; 12-5 oxide of iron; 2 oxide of 
manganese. Fimq. 

Black T. — 40 alumine ; 35 silex : 22 oxide of 
iron. Klapr. 

Sr. Just, Cornwall. 
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ct Common ScliorL Gemeiner Schorl IV. 

Occurs crystallized and in actcular parallel or 
diverging concretions^ ; fracture granular 
uneven^ and imperfectly couchoidal ] lustre 
more or less glistening j colour black; fra- 
gj', 3 '2, —Fusible into a blackisli 

slag* 

36"7o — ^36‘5 silex ; 34*5 — 31 aluniine ; 0*25 
— 1'25 magnesia; 21 — 23*5 oxide of iron; 
6_rr5 potash; nmiigaiiese^ a trace, 
Klapv. 

T.ngan Itnd^ PenzaiicCj tSre. Cornwall ; Portsoyj i&c, 

ScDihoKl, 

f3 Kubcllite* Siberite, 

Occurs crystallized ; colour violet. — Sp* gr* 
3>1. — Infusible, but loses its colour and 
transparciu V (l)efore the blowpipe it fust 
loses its colour, but not its transparency, 
and at length melts into a grey enamel, 
Lucas ) . 

(Siberian)— 42 silex; 40 alumiiie ; 10 soda ; 
7 oxide of manganese and iron, Vmiq. 

(Moravian) — 43*5 silex ; 42' 25 alumine; 1) 
soda; 1'5 oxide of niangane5e and iron, 
Klapr, 


Sp. 85, 

SMAUAGBtTE, Diallagc H. Snmragdit /i, Ivor- 
niger Strablsteiu IV* 

Occurs massive and dis.seminatcd ; structure la- 
mellar with joints parallel to the sides and to 
the diagonals of a slightly rhomboidal prism, 
of these the former are the most visible; lustre 
shining, sometimes silky; colour grass or 
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emerald green ; slightly translucent ; yields to 
the knife, rarely so hard as glass. — Sp. gr..o. 
— Fusible into a grey or greenish enamel. 

50 silex ; 21 ahnnine ; 13 lime; 3 magnesia ; 
the remainder oxide of chrome mixed with 
oxide of iron, Vauq^ 

a 

Structure fibrous lamellar, passing into com- 
pact. 

p. S(). 

REMOLiTK. Tremolith W, Amphibole H. 

Joints in two directions forming with each other 
angles of 1241^*^ and 55-{- ; colour white 
with mc^ e or less of a greenish, bluish, yel- 
lowish, or redish tinge ; scratches glass, but 
at the same time easily subdivides into slender 
fibres. — Sp. gr. 2*9 — 3*2. — Melts easily and 
with continued ebullition into a white enamel, 

a Crystallized. 

In coinpressed four-, six-, or eight-sided 
prisms with dihedral summits ; longitu- 
dinally striated ; structure lamellar with a 
shining pearly lustre ; fracture uneven ; 
semitransparent. 

Bladed. 

Structure bladed, passing into fibrous; lustre 
pearly glistening, 

y Fibrous. Glassy Tremolite J, Glasartiger 
Tremolith IV, 

Structure fibrous with cross rents ; translu- 
cent; lustre shining or glistening, pearly. 
ti5 silex;' 18 lime; 10*53 magnesia; 0*16 
oxide of iron ; 6*5 water and carbonic 
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ac'(L Kltip7\ 'File carljoiiic acitl probably 
implies the iotiniate atlmixturc of Dolomite 
1 n tl 1 C ^]iec i m c ii a ii al yse d , 

(From Clicker Tor) — 02^2 silcx ; 14*1 lime; 
12' 9 rna^niesia; 5'9 oxide of iron; 1 wa- 
ter, Gregoi\ 

& Asbestiform. Ashes tart ii^er Trcinolith IK 
^tructin e finely fibrous ; lustre glii^tciniigj 
pearly or silky, 

Varkticji a, / 3 , aci.ur in Glcit TiEc nsid Glen Elg^ 
Abrnk-Lnsbit e; in wliiit? priniitivc liiiiestt^no. 
y 111 IkkUi, Ayi sliire; Eflinlungii enstlc rock ? Clicker 
'I'or, Cm IJ wall. 

e 1 LL A be rti ec 1 1 1 i l e lu ul Bu 1 1 ifi 1 1 i l e, 

Sp. 87* 

AcTiNOLrn:. Strablstein JV. Actiuote and Am- 
phibole //, 

Occurs in single crystals, but generally in wedge- 
shaped concretions composed of long acicii- 
lar liexahedral pristns ; also bladed or fibrous 
(often very finely so) ; to the touch singularly 
harsh, the fibres being very apt to penetrate 
the skin ; lustre sbining, between vitreous and 
pearly; of the finely fibrous silky; more or 
less translucent or trans])arent; colour green, 
mixed in various pj'oportions with grey or 
iilack, blue or brown.— Sp, gr* about — 
Scratches glass; nielts into a greyish enamel, 

Af?(ilysh of the crysiailizedy ft om ihe ZillertlmL 

50 silex; 19'25 magnesia; 9*75 lime; 075 alu- 
mine ; 1 1 oxide of iron ; 5 oxide of chrome ; 
3 water, Laugifr. 

Glen El^, Alt rdcci^bbirc. 
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Sp. ss. 

EASAj;rTC IIoExnLEKDE. Ba^altischc hornblende /K 
AmpViihole H, 

Occurs crystallized ; a six- ski eel prUm 

temnnated at eacii exti'cinity by a trihedral 
pyramid with rlioinbic faccs^ or sometimes 
terminated dissimilarly at each extremity ; 
structure lamellar j with joints in two direc- 
tions parallel to the sides tjf an ob lit pie rhom- 
boidal prism, tlm alternate angles of which 
measure 124 and splendent^ vitreous; 
fracture line grained uneven, glistening; co- 
lour, black; opakc ; scratches glass. — Sp. gr, 
3‘25. — Melts with diiiicuity into a black 
glass. 

47 si lex * 2G alumiiie ; S lime ; 2 magnesia; 

1 r5 ox i d e of i r< m . A Irrpr , 

Sp. 89. 

Common f lon.NnT-ENDE. Gemeiner Hornblende IJ\ 
Amphibtjle IL 

Occurs in aggregated Imperfect rhomhoidal 
crystals, or in long flat prisms intersecting 
each other, or confusedly radiated, or tnassive 
in large beds forming Hornlilendc rock ; 
structure lameilar or bladed, the angles formed 
by the iuteneetions of the natural joints 
being 1241° and oop; lustre shining, cither 
]>early or vitreo-resinous ; colour dark bottle 
green ap preaching to black ; when piilve- 
rized or bruised, greenish grey ; yields pretty 
easilv to the knife ; very tough, is indented 
l)v the stroke of the hammer.— Sp. gr. — 
:fS . — Melts easily before the blowpipe into a 
black glass. 
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42 silex ; 11 lime; 12 «n!umiiie; 32 oxide of 
iron; 075 water. Klapr. 

a Basalt. Basalt IK 

Occurs columnar, in thick concentric lamel- 
lar concretions, amorphous, and vesicular ; 
fracture coarse grained uneven passing in- 
to large conchoidal and splintery ; colour 
grcyijsh, bluish, and purphlh black; streak 
grey ; dull, except from the casual lustre of 
imbedded foreign sul)stances; opake, or 
nearly so ; yields to the knife ; diHicultly 
frangible. — Sp. gr. about 3. — Easily fusible 
into a black glass. 

44‘5 silex; 1675 alumine; 20 oxide of iron; 
9*5 lime ; 2 25 magnesia; 0*12 oxide of 
manganese ; 2*6 soda; 2 water. Klapr, 

Sp. 90. 

Thallitk. Pistazit TK , Epidote H . 

Joints in two directions parallel to the sides of 
a right tetrahedral prism, the alternate angles 
of wliich arc about 114}® and 65}®; one of 
these joints is generally more obvious than 
the other ; scratches glass with ease ; before 
the blowjjipe is converted into a brownish 
scoria, and by increase of the heat into a 
black enamel ; not uncommon in granite, 
porphyry, clayslate, and primitive limestone. 

X Crystallized, 

In six-, eight-, or twelve-sided prisms, va- 
riously terminated and longitudinally stri- 
ated ; colour yellowish, bluish, or blackish 
green; structure lamellar; lustre shining 
vitreous; more or less transparent. — Sp. 
gr. 3*4. 
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3/ silex j 2! aliuniiie; 15 lime; 24 oxide of 
iron; 1'5 oxide of iiiangaiiese* Fauq. 

^ Mcissive. 

Structure Idacled passing into aciciilarj either 
parallel or diverging; otlier characters as £«* 

y Granular, Scorza. 

Ill the form of yellowish green sand; dull; 

meagre ; fusible into a hlach scoria* 

43 si lex; 21 alumine ; I 4 lime ; 1(3*5 oxide 
of iron; 0*25 oxide of niunganese, Klapr^ 

Sp* 91. 

ZoisiTR. E pi dote 

Occurs loassivej or crystallized in oblique striated 
four-sided prisms, the obtuse lateral edges of 
which are rounded, and the terminations *o{ 
the prisms incomplete; structure lamellar, 
’ivith a pearly lustre; colour Ijrownish or smoke 
grey ; translucent. . 

44 silex; 32aliinunc; 20 lime; 2*5 oxide of 
iron* Klafjr. 

Sp. 92* 

Anthopiiylute* 

Occurs amorplious ; structure lamellar, with 
joints parallel to tlie faces of a rectangular 
prism ; colour brownisli, with more or lessol 
a pseudo-metallic lustre ; luirdness equal to 
that of glass. ~Sp* gr* 3*2* 

G2d)6 silex ; 13'33 alumine; 4 magnesia; 12 
oxide of iron; 3‘ 25 oxide of manganese ; 1'43 
water. John, 

Sp. 93. 

.jENiiE* Yenitc IL 

Occurs crvstalUzcd, adcular, and amorphous : 
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form a rliomhoidal prism (the alternate 
gles of \vhich measure about 1 13'- and 
terminated by lon^ tetrahedral pyramids^ also 
a nearly rectangular prism with dihedral 
summits^ Or with the alternate lateral edges 
doubly replaced and tlie summits variously 
modihed ; the prisms striated longitudlually ; 
structure imperfectly lamellar, with joints 
parallel to the sides and to the short diagonal 
of the rhoniboidal prism ; fracture inieven 
and imperfectly conchohial, with a lustre be- 
tween vitreous and resinous ; colour black 
passing into brown, in the former ease shin- 
ing, in the latter dull externally ; hardness 
about ecpial to that of common Felspar,— Sp, 
gv, 3*8 — 4,— After calcination it acts on the 
Tnagnctic needle and becomes redisli brown ; 
fusible with ease by the blowpipe into a black 
glass attractable by the magnet, 

29 silex; 12 lime; 57 oxides of iron and of 
manganese, Fauq. 


Sp, 94, 

I DOC RASE, Vesuvian W. 

Occurs crystallized in groups, or lining cavities, 
or massive; form, a short eight-, fourteen-, or 
sixteen-sided prism, with complicate flat ter- 
minations ; fracture for the most jmrt small 
grained uneven; colour orange, brown, green, 
and yellowish green ; lustre brilliant, vitreo- 
resinous; scratches glass,^ — Sp, gr, 3'1 — 3*4, 
’ — ^Fusible witli ebiillition into a yellowish 
trails In cent glass, 

3ti.5_42 silex; 33—34 lime; 22*25—1(3-25 
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alumilie; 7*5 — 5 5 oxide of iron 3 0 — 0*25 
oxide of manganese. Klapr, 

Kilraiiclagli, co. ot Wicklow ; cu. of Donegal. 

Sp. 95. 

Garnet. Grenat H. 

Form, a rhomboidal dodecahedron, a solid with 
twenty-four trapezoidal faces, and with thir- 
ty-six, forty-eight, and sixty faces; harder 
than ejuartz ; fusible into a black enamel. 

« Almandiue. Precious garnet. Edler granat 
Colour red mixed more or less with yellow and 
blue, generally with a slight smoky tinge ; 
occurs crystallized, lamelliform, and gra- 
nular; structure imperfectly lamellar, and 
rarely visible; fracture conchoidal passing 
into uneven and splintery ; lustre more or 
less shining, resino-vitreous ; transparent, 
translucent. — S]). gr. 4*.’3. 

35*75 silex; 27*25 alumine; 36 oxide of iron; 

0*25 oxide of manganese. Klapr. 

Ely in Eifesliire? Sironiiun in granite — C o. of Wick- 
low, Ireland. 

/3 Common garnet. Gemeiner Granat 11^, 
Colour ledish, yellowish, greenish, and black- 
ish brown; occurs crystallized and massive; 
fracture* tine grained uneven ; lustre glis- 
tening, resino-viticous; more or less trans- 
lucent.— Sp. gr. 3*7. 

44 silex; 8*5 alumine ; 33*5 lime ; 12 oxide 
of iron. Klapr. 

43 silex; 16 alumine; 20 lime ; 16 oxide of 
iron. Fau(f, 

Parisli of Glass near lJuntly, BaniTshire; Glen Fer- 
nat, Pertiisliire ; not uncommon in Scotland im- 
bedded in Mica slate ; Kilranclagh, co. ol Wick- 
low; CO. of Donegal. 
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y Melauite# Melaiiit W. 

Occurs crystallized in the form of a polvlic- 
drou of thirtv-siK faces ; black, opake, — 
Sp, gr* 3'7* 

35"5 silex; 6 alumine j 32-5 lime ^ 25'2o 
oxide of iron ; 0^4 oxide of luaiigaiiese. 
Klapr. 

34 silex j 1 alumine ; 24’36 lime ; 36 '5 ox- 
ide of iron. Hlsmger. 

Allochroite. 

Occurs massive ; fracture uneven passing into 
imperfectly conchoidalj with a shining vi- 
treo- resinous lustre ; gives fire with steely 
difficultly frangible ; colour gveyisli or red- 
ish j nearly opake.— Sp. gr. 3*5* 

35 siiex; S alumine ; 30'5 lime; 17 oxide of 
iron ; 3*5 oxide of manganese ; 6 carbonate 
of lime* Vaitq^ 

Coloplionite. Pecli granat K, Grenat resi- 
nite H* 

Lustre resinous, — Sp, gr. 2*52, 

35 silex ; 15 alumine; 29 lime; 6*5 inag* 
iiesia; 7'5 oxide of iron ; 4 '75 oxide of 
manganese; 0'5 oxide of titanium* Simon. 

Sp, 96, 

Aplomb. 

Occurs in rliomboidal dodecaliedrons of a deep 
orange brown colour; structure lamellar^ very 
indistinct^ but seemingly parallel to the faces 
of a cube; fracture uneven and smalLcon- 
choidal; somewhat harder than quartz, — Sp, 
gr* 3 ‘44. — Fusible into a blackish glass, 

40 silex ; 20 alumine ; 14*5 lime; 14*5 oxide 
of iron ; 2 oxide of manganese, Langkr, 
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CIN^:A.^^o^'STONK. Kanellstein JV. 

Occurs massive, disseminated, and in detached 
splintery fragments, the massive being usually 
much cracked and showing a tendency to gra- 
nular concretions ; colour orange brown ; 
more or less transparent ; fracture flat and 
small-conchoidal, with an obscure appearance 
of lamellar structure j lustre vitreo-rcsinous ; 
scratches quartz with difiiciilty. — Sp. gi\ 3*6. 
— Fusible with ebullition into a dark greenish 
glass. 

38*8 silex ; 21*2 alumine; 31*25 lime; G*5 
oxide of iron. Klapr. 

Sp. 98. 

PvfloPE. Pyrop Wl 

Colour blood red, mixed with yellow ; occurs in 
imbedded granular concretions ; fracture con- 
choidal ; lustre splendent, vitreous; transpa- 
rent. — Sp. gr. 3*8. — Fusible into a black 
enamel. 

-40 silex; 28*5 alumine; 10 magnesia; 3*5 lime; 
16*75 oxide of iron and manganese. Klapr. 

In Ciaystone in Cumberland. 

Sp. !)!). 

Augite. Augit JV. PvToxene H. 

Occurs crystallized, and in angular and round 
pieces; form, a compressed six- or eight- 
sided prism with dihedral summits ; structure 
lamellar, with joints parallel to the two sides 
and to the greater diagonal of an oblique rhom- 
boidal prism, the alternate lateral angles of 
which are about 88° and 92° ; fracture un- 
even passing into conchoidal; lustre more or 
less shining, resinous ; colour blackish green 
q2 


miKcd in varlan'? proportions ^^'it1l brown ; 
t rnnsl ii cc ii t ; sc r a tc 1 1 es glass wi tli ease , — S p . 
gr. 3'2 — 3'34, — Fusible with difficulty into a 
black einiinel, 

(Lamellar) ^ — 52 5 silcx ^ 12'. 5 magnesia j 9 
lime; 7*25 alumiiie ; l(r25 oxide of iron ; 
0'5 potasli, A7o/?r. 

(Black) — 52 silex; 14 lime; 12 75 magnesia; 
5*75 alnmine; 12' 25 oxide of iron; 0 25 
oxide of manganese ; 0 25 water, Klap7\ 

(Green) — 55 si lex ; 13 75 magnesia; 12*5 

lime ; 5*5 alumine; 1 1 oxide of iron ; I wa- 
ter, Klapr, 

(Black from Frascati) — dSsilex; 24 lime ; S*75 
magnesia; 5 alumine; 12 oxide of iron ; 1 
oxide of manganese, Kiapr* 

52silGx; 13*2 lime; 10 magnesia; 3*3 alumine; 
l4-() oxide of iron; 2 oxide of manganese. 
Fang. 

In bsisidt— Tecsdiilc^ Durlmm ; Isle of Rum. 

€i Coccolitc, Kokkolith IF. 

Colour greyish or bluisli green ; occurs in 
slightly coherent granular concretions ; 
structure lamellar; lustre shining^ vitreous, 
— Sp* gr. 3*3, — Infusible. 

SOsilex; 24 lime; 10 magnesia; 1*5 alumine ; 
7 oxiile of iron ; 3 oxide of manganese. 
Fang, 

^ Sablite, Sahlit IF. Pyroxene H. 

Occurs crystallized and massive; form^ an 
oetohedral prism with dihedral termina- 
tions variously modified ; structure both of 
the crystallized and massive^ lamellar^ w ith 
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joints parallel to the faces of an oblique 
rhoniboidal jirism, the alternate angles of 
which are about SJ-J-® and 92-^®; lustre 
shining and splendent, resino-vitreous ; 
translucent on the edges; colour pale green- 
ish grey ; scratches glass. — Sp. gr. 3*2. — 
Infusible? 

53 silex ; 20 lime; 19 magnesia; 3 alumine; 
4 oxide of iron and manganese. Kauq, 

8p. 100. 

Chrysolite. Krisolith W- Peridot JV, 

Occurs crystallized and in angular and rolled 
pieces; form, an eight-, ten-, or twelve-sided, 
mostly compressed, prism with truncated 
pyramidal terminations ; structure, indica- 
tions of natural joints in one direction paral- 
lel to the axis of the crystal, and sometimes 
in a direction at right angles to the former ; 
fracture conchoidal, with a sj)k*ndent vitre- 
ous lustre ; colour yellow, mixed more or less 
with green and brown ; transj)arcnt ; doubly 
refractive; scratches glass. — Sp. gr. 3'4.— 
Infusible. 

39 silex; 43*5 magnesia; 19 oxide of iron. 
A7r//jr. 

38 silex ; 50'5 magnesia ; 9*5 oxide of iron. 
Vaiiq. 

a Olivine. Olivin IV, Peridot gianuliformc 
et lamclliforme //. 

Occurs lamclliform and in granular concre- 
tions, sometimes very large ; fracture im- 
perfectly conchoidal, passing into splintery 
auduneven; semitransparent; whendecom- 
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posing presents iridescent pseudo-metallie 
colours. — Sp. gr, 3*1 — 3*20, 

50 silex ; 3S*5 tnagnesfa^ 12 oxide of iron; 
0“25 lime Kiapr, 

Por the most part imbedded In ba.salt — Teesfialej 
Durham; various parts of the county of Done- 
gal; Arthur's Seat, Edinburgh ; Isle of Uum. 

Sp, lOL 

Bronzite, Bronzit iC Diallage metal loide IL 
Colour brown, with a pseutio-metallic lustre ; 
stru ct uv e fi b tons 1 a nicll ar , — S j ) , g r , 3*2. — ^1 n- 
fusible. 

60 siicK ; 27*5 magnesia; 10*5 oxide of iron; 
0*5 water. Kiapr, 

Sp. 102. 

IIyperstene H. Labrador Hornblende. Labrado- 
rische hornblende PK, Diallage metal loide H, 
Occurs massive and disseminated; structure la^ 
inellar, straight or curved, with joints parallel 
to the short diagonal and to the sides of a 
rbomboidal prism, the obtuse angles of 
which sojnewhat exceed 90^^ ; colour dark 
brownish and greeiiish black vsdtlg usually, 
pseiido-nietallic reflections of a copper red ; 
when pulverized dark grey; opake ; yields to 
the knife, — Sp, gr, 3*3S, — Before the blow- 
pipe it becomes black, but is infusible, 

54*25 silex; 14 magnesia; 2'25 alumine ; 1*5 
lime ; 24 o oxide of iron ; 1 water. Kiapr, 
Sp. 103. 

S c H I LLE Rs PA R . S chiU ers t ei n [K, D i al 1 age me t al - 
loide H, 

Occurs massive and disseminated in serpentine ; 
structure lamellar with joints in one direc- 
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Uon I colour olive green with a shining pseii- 
do-metallic lustre; yields to the knife; fusi- 
ble with some ditficulty into a blackish ena- 
mel, 

Lizardj Cornwall; Anglesey^ iinlicdilcd in Serpentine, 

Sp, 104. 

Talc, Gcmeiiier Talc Talc hexagonal et la- 

nd nai re IL 

Occurs in hexagonal plates, and massive; struc- 
ture finely lamellar, the laminae easily sepa- 
rable from each other; flexible; inelastic; 
very soft, yields to the nail ; very unctiioiui to 
the toucli ; sectile ; in mass, of an a]>ple 
green or almost emerald green colour, with 
a sliiniiig jjeavly lustre, and translucent; in 
thill laniiuie, of a dilute green or white, 
transparent and with a lustre often a}) ]>ro ach- 
ing to pseudo-metallie, — Sp. gr, 2^77*— 
Before the blowpipe it whitens, and at length 
with difficulty affords a very minute globule of 
enamel. 

01 silex ; 30*5 magnesia ; 2*7 o potash ; 2-5 
oxide of iron ; 0-5 water. Klap7\ 

62 silex ; 27 magnesia ; 3*5 oxide of iron ; 1*5 
alumiue; 6 water. Vciuq. 

GleJi Tilt, Perthshire; in white granular Limestone. 

Sp, 105. 

Indurated Talc. Verliserteter Talc IV. 

Occurs massive ; structure confusedly fibrous, 
passing into bladed and curved slaty; colour 
greenish grey ; more or less translucent; lus- 
tre gHstening, pearly; unctuous to the touch; 
sectile.’ — Sp. gr, 2 '9. 

Lizard, Co] invalL 
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Sp. lOG. 

Asbkstus. 

Structure fibrous, more or less flexible ; dilFicult 

of fusion. 

a Amianthus. Amianth IV, Asbeste flexible 

H. 

Colour white or very pale greenish, olive 
green, rarely blood red ; lustre shining, 
silky ; structure finely fibrous ; yields to 
the nail; somewhat unctuous to the touch; 
slightly translucent ; occurs massive, in 
plates or small veins, or in threads ; fusi- 
ble with difficulty into a white enamel. 

59 silex ; 25 magnesia; 9 lime; 3 alumine. 
Cheiiev, 

Inverarv; Portsoy; IsleofUii'jt. 

^ Mountain Cork. Rergkork JV. Asbeste 
tressc H, 

Structure finely fibrous, interlaced; occurs in 
thin flexible plates like leather (mountain 
leather), or in thicker less flexible flat 
pieces like cork (mountain cork) ; colour 
yellowish brown passing into white; slight- 
ly glimmering; yields to the nail ; meagre 
to the touch. — Sp. gr. 1*02. — Often super- 
natant. 

Kildruinic, Aberdeenshire ; Portsoy. 

y Mountain wood. Berg holz IV, Asbeste 
ligni forme H, 

Occurs massive ; structure, composed, like 
wood, of lamellae more or less curved, and 
the lamellae themselves formed of fine 
fibres ; colour wood-biaiwn ; glimmering ; 
pieagre to the toucli; flexible, yields to the 
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nail ; light, gcnt?rally supernatant * fusible 
into a b’ack slag. 

Hien lllr ; t'oi thov; Kiitlinmue. 

$ Common Asbest. Geineiiier Asbest JV, As- 
beste (iisr H. 

Occurs massive aiurl capillary j structure pa- 
rallel arul curved fibrous, or bladed, the 
fibres scarcely flexible ; lustre glistening, 
pearly ; colour dull greyish green ; some- 
what unctuous to the touch ; yields to the 
liiiifc—Sp* gr. 2^67.— Fiisibie with dilfi- 
culty into a greyish black slag* 

Lizard, Ci>i Jiwiill ; isie of Anglesey ; Fortsoy, Baa 11- 
sbirc. 

Sp, L07i 

Jade, Jade H. Nephrit 

Colour mountain green passing into dark grass 
green i occurs massive ; fracture uneven and 
ratlicr broad splintery, with a glimmering 
somewhat greasy lustre ; strongly transhiccnt 
on the edges; yields to the knife, but scratches 
glass; rather unctuous to the touch; some- 
M'hat sect lie ; tough* — Infusible, acquiring a 
flirty greyish colour* Often eoritains minute 
i ni h e d de d g rai ii s of M ague tic I i on . 

a Slaty. Ikdlstein fV. 

Cf^lour oil green and greenish, grev; structure 
slaty; fracture splintery with a strongly 
glimmering lustre ; fragmicnts tabular, — 
Sip. gr, 3*2, 

Colour leek green passing into greenish 
white ; fracture broad s|,liutery with a 
glitnmering lustre ; semi - traiispareut ; 
scvateJies ^]uart5^; extremely tough. — Sp* 
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gr. 2^05.— Before the blowpipe it iirst be- 
cun:ies of a dirty grey colour and brittle^ 
and then melts into a whitish enamcL 
53‘7*"> silcx ; 12’7o lime; 1*5 aluminc ; 5 
oxide of iron ; 2 oxide of manganese ; 
l()*7i> soda; 8'5 potash; 2^25 water. 
7\ So us sure. 

y Saiissurite* Saussurit A" Feldsjiath tenacc 

H. 

Colour leek green passing to glaucous and 
greenish white ; fracture compact splinteiy, 
dull ; translucent on the edges ; scratches 
quartz ; extremely tough ; somewhat unc- 
tuous to the touch,— Sp, gr, 3 '26, —Fusi- 
ble into a white or greenish glass, 

49 silex ; 24 aluniine; lO'o lime; 3 '75 
magnesia; (vb oxide of iron; 5‘5 soda, 
Klapr^ 

44 silex; 30 alumine; 4 lime; 12*5 oxide 
of iron ; O' 5 oxide of manganese ; 6 soda; 
0*25 ijotasin T. Saussure. 


Sp. 108, 

PoTSTOXE, Topfstein Talc ollaire f/. 

Occurs massive ; structure undulatingly lamellar 
and slaty ; lustre glistening^ pearly ; colour 
greenish grey passing to leek green ; slightly 
translucent ; soft, often yields to the naii : 
unctuous ; diOieuItly frangible, — Sp, gr, 2'S, 
— 3'0, — Infusible ? 

Sp. 109, 

Serpextine, Edier Serpentin fK 

Occurs massive ; fracture splinter)- passing into 
coiicboidal ; colour daj k yellowish or black- 
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i^sh green, with a glistening resinous lustre; 
translucent ; somewhat imctuoiis ; yields ea- 
sily to the knife; sectile. — Sp. gr. 2*2. — Dc- 
fore the blowpipe it hardens and changes co- 
lour, but is infusible. 

32 silex ; 37*2-1 magnesia; 10*2 lime; 14 wa- 
ter; ()*.5 aluminc; ()*G oxide of iron. Hisingar. 

Porisoy, banffsliire. 

M Common Serpentine. Serpentine rock. Ge- 
mciner Serpentin IV. 

Differs from the preceding in being less pure; 
colour green and yellowish brown, of va- 
rious degrees of intensity, s])otted and vein- 
ed with red; almost dull ; slightly translu- 
cent on the edges ; hardness very various, 
sometimes scarcely yields to the knife, and 
then the fracture is small and flat-coii- 
choidal. — Sp. gr. 2*5. 

Lizard, Cornwall. 

Sp. 110. 

Soapstone. 

Colour milk white, greenish grey, and mottled 
with dull purple ; occurs massive ; fracture 
uneven splintery ; translucent on tlie edges ; 
yields to the nail ; unctuous to the touch ; 
cracks and falls to pieces in hot water ; fu- 
sible into a white, somewhat translucent, 
enamel. 

(Of Cornwall) — 45 silex; 24*75 magnesia; 
0*2.5 alumine ; 1 oxide of iron ; 0*75 potash ; 
18 water. Klapr. 

Lizard, Chccscwring St. Clecr, Cornwall. 

Sp. 111. • 

Steatite. Spcckstein IV. Talc steatite H. 

Occurs crystallized and massive; the crystals arc 
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imbedded in the massive, and probably are 
p^eiJ^io-morphouSj l^eing in the forms clf 
Quartz niid of caleaieous Spar ; fraetnre splin- 
ter)- ])assing into uneven and concholtlni ; co- 
lour grey, vellow', usually pale ; 

dull, rarely glimmering; more or less translu- 
cent 5 streak shinitig ; ylekls to tlie nail; not 
adherent to the tongue ; nnet\K>ns,~Sp. gr» 
2 '67^ — Hardens before the blowpipe, but is 
infusible. 

59*5 silex; 30*5 magnesia; 2 '5 oxide of iron ; 
5*3 water. Klapr. 

64 siiex ; 22 magnesia ; 3 oxide of iron; 5 wa- 
ter. Fauq. 

(Craie de Bvian 9 on)— (H *25 silcx ; 26*25 mag- 
nesia; 6 water; 1 ainmine; I oxide of iron ; 
0*75 lime. Faifq. 

Cm-nu sUI ; Amhvcii, Isle of Anglesey ; U!c of Sky. 

Sp. 112. 

Hyduate of Magnesia. 

Colour white with a greenish tinge; occurs 
massive; strucUire lamellar and Idadcti; more 
or less semitransparent with a jiearly lustre, 
but becomes opake by exposure to the air ; 
the lamellic somewhat clastic ; soft ; adheres 
slightly to the tongue. — Sp. gr. 2*3.- — Infu- 
siidc, but l)ecomes friable and opake ; soluble 
ill ininiatic acid. 

64 magnesia; 29 water; 2*5 oxide of iron; 2 
si lex. Favqu 

££ Siuciferous. Meerschaum IK 

Occurs amorphous ; fraclure fine earthy pass- 
ing into flat-conchoid al ; colour \-eliowisI> 
white; opake; dull; strcEik shining; yields 
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to die nail; strongly adherent to the tongue, 
—Sp* gr* I'-l — -l’(n — liifimibie, 

50*5sijex; 17' 27 iiiagiiesia; 0’5 Ihne; 5 ear- 
boiilc acitl ; 23 water, Kiapi\ 

Sp, 113, 

Wa V e r jt r* U yd i argil! i tc. 

Occurs crystallized in small octohedrons either 
perfect or with the ajnccs rephiced ; also iu 
iibres or aciciilar six-sided prisms diverging 
from a common centrcj and either separated j 
or ad [le ring laterally to each athevj composing 
hemispherical concretions of various, sizes np 
to the hulk of a small hazel tmt ; also sta- 
lactitical; lustre of the crystal! ized^ shining 
%itreoiiS 5 of the other varieties more or less 
shining between silky and vitreous ; colour 
yellowish wbite^ greyish^ gieenishj bluish ; 
translucent; harder than calcareous — 
Sp. gr. 2 '25 — 2' 4, — Infusible, but becomes 
white and opakc, giving a slight greenish 
tinge to theliaine. A fragment of the English 
or Irish speeimens being laid on a glass plate, 
and a drop of sulphuric acid added, slightly 
corrodes the glass on the aj^plication of a gen- 
tle heat. 

Contains about 28 per cent, of empyreumatic 
water, tlie remainder being alumine, with a 
small portion of flu ate of lime, 

(From Barnstaple) — ^71 '3 alainine; 0'5 oxide 
of iron ; 28 water, Kiapr. 

(From Brazil) — GS nlumine ; 1*3 silex ; 1 oxide 
of iron ; 20" 3 w^ater. Kiapr* 

Barnstaple, i JtvtJMijhirfi ; Stetiun-givyn near Redrntli, 
Corn Halt; Shiunt Isle near Sky; Spring bill near 
I'ractoii Abbey, co. of Cork. 
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class nr* 


a Dkspore* 

Occurs in same what curved lamellar concre- 
tions, the lamellai easily se]>arable IVom 
cadi other, with a sliiniiig pearl lustre ; 
colour grey ; the sharp pointed fragments 
scratch glass. — Sp. gr. 3 '4* — Infusible, but 
decrepitates strongly. 

SO aliimine ; 17 watery 3 oxide of iron. 
Vauq. 


% 114. 


Subsulphate of Alumine. 

Occurs massive ; colour pale smolte and yellow- 
ish grey, semi-transparent; dull; fracture 
even and very fine splintery ; } Idds easily to 
the knife. 


Colour snow wliitc, opake; yfdds to the nail; 
adheres strongly to the tongue; glows in- 
tensely before the blo\i"})ipe, but shoivs no 
sign of fusion. 

New have n in Susse?i, up fissures in the chalk. 

^ Rdue Thonerde JV. Pure clay .7, 

Occurs in small reniform pieces ; fracture fine 
earthy, dull; colour white; opake; soils 
slightly ; yields to the nail ; very fine but 
meagre to the toudi ; light; infusible. 

A]:)]iears to be a sonie^vhat imjjure Sub sul- 
phate of Alumine. 


Sp, 115. 


Clmolite. 


Occurs massive ; structure obscurely slaty ; 
fracture earthy, uneven; dull ; opake; colour 
greyish white, often redish superficiallv; yields 
to^ and receives a polish from, the nail; ad- 
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heres to the tongue; sectile ; tough and diffi- 
cultly frangible. — Sp. gr. 2. — Infusible ; in 
water it separates into thin slaty lainiiue, 
which by trituration form a soft piilj). 

G3 silex; 23 aluinine ; I ‘25 oxide of iron; 12 
water and inflammable matter, Klapr, 

Fullers' Earth. Walkererde IV, 

Occurs massive; stiucture obscurely slaty; 
fracture earthy, uneven, ])assing intoflat-con- 
choidal ; dull ; more or less translucent on 
the edges ; colour olive green mixed more or 
less with yellowish grey and pale brownish ; 
yields to, and receives a polish from, the nail ; 
unctuous to the touch; in water becomes semi- 
transparent and falls into a pulpy impalpable 
powder. Fusible into a black and brown po- 
rous slag. 

(English) — 53 silex ; 10 alumine ; 9*5 oxide of 
iron; 1'25 magnesia; 0*5 lime; 0*1 muriate 
of soda ; 24 water. Klapr, 

(Red Silesian) — 48*5 silex; 15*5 alumine; 1*5 
magnesia; 6*5 oxide of iron; 0*5 oxide of 
manganese; 25*5 water. Klapr » 

Nutfield near lU-lsate, Surry, forming beds, in ferrugi- 
nous sand containing fossil wood, which inclose large 
lumps of crystallized Heavy Spar; Deptling nenr 
Maidstone, Kent; Aspley near Woburn, Bedford- 
shire, in the same circumstances as atNutfield ; near 
Petworth, Sussex; Old Down near Bath, mixed with 
shells, forming a bed hetwccii the upper and lower 
Oolite; near Nottingham, forming lumps in the lied 
Marl. 

Sp. 117. 

Boi.£. Bohl IV. 

t)ccurs amorphous; fracture conchoidal, glim- 
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meringj colour ssemitranspfvreOtj yel- 
lowish grey^ translucent on the edges^ browni 
and brownish ]>iH€k 5 opake; yields to the 
nail j streak shining; adheres to the tongue. 
— Sp. gr. Iv— — Breaks down in ^vatcr ; 
fusible into a slag. 

Sp. 118. 

L i TH o iM A R G A . S tc I u in ark IK 

Occurs amorphous; fiaeturc largc-conchoidal 
jjassiiig into even and earthy ; dull; colour 
white, fiesh red^ and bluish grey ; yields to 
the nail; streak shining; unctuous to the 
touch ; adheres strongly to the tongue. — 
yp. gr. 2-5. 

Sp. 1 19. 

\Va k k e . Wak k e IV, 

Occurs massive, either solid, cellular, or amyg- 
claloida! ; fracture even, earthy, ]>assiug into 
fine grained uneven ; colour yellowish or 
greenish grey; nearly dull; epake ; streak 
shilling ; yields more or less to the knife. 
— Sp. gr, 2 '5 to 2 D, — Fusible into a porous 
slag, 

a Iron Clay. Eisenthon IV, 

Colour redish brown ; usually cellular or 
aiuvgdaloidal ; fracture fine earthy passing 
to conchoidal; dull; yields to the knife. 

Sp. 120. 

Clay, 

Phistic wdien moist ; more or less unctuous to 
tlie touch, and acquiring a palish \vhen rubbed 
with the naik 


1 
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oL Earth)', Common brick clay. Alluvial clay. 
Very jjlastic when jjure, less so in proportion 
to the sand with which it is mixed. 

Slaty. Pipe clay. Potters' clay. 

Occurs slaty; yields to the nail; scarcely plas- 
tic; by exposure to the air disintegvateSj 
and then becomes equally plastic as a, 
Xci^nmoLitli, Devon; Lyme, Dorsetshire, 
y Porcelain clay. See FeUpaij Sp, 50, 

Sp, 121, 

Indurated Clay. Fire clay. Stourbridge clay. 
Occurs massive and in large compressed no- 
dules; yields readily to the knife, but rarely 
to the nail ; colour greyish white with a 
tinge of yellowish or Ijluish ; fracture earthy 
granular ; very refractory in the fire; by ex- 
posure to the air becomes soft, falls to pieces, 
and then becomes plastic, 

Interposecl betivecn beds of Ciml, Stourbridge, Wor- 
cestershire ; Coni brook-dale, Sbrnpsbire. 

Sp, 122, 

PoRCELLANiTE. Por^^cllan jaspis 

Occurs massive ; structure slaty, sometimes ob- 
scurely so ; longitudinal fracture large- con- 
choidal passing into uneven and earthy, with 
a glimmering lustre; colour grey and blue 
mixed more or less ivith red, also ochery ycl- 
\o\v and greyish black ; opake ; scratches 
glass, — Sp, gr. 2 '3,— Melts into a spongy 
semitransparent enamel. In many cases 
{perhaps In all) it is Shale indurated by the 
slow combustion of intervening beds of Coal. 
Madcley, Shropshire ; near Dadley, Warwickshire, 




CLASS in. 

Sp. 123. 

TBiPOLi. Tnppel IF. 

Occurs massive ^ fracture coarse earthy ; dull 5 
colour yellowish grey ; generally yields to the 
nail; meagre and rough to the touch; be- 
comes whitCj aiifl then melts into a semi- 
transparent porous scoria. 1 

Sp. 124. 

Rotten STONE. 

Occurs amorphous ; colour dirty rcdisli brown 
passing into black; dull ; meagre to the 
touch, yields to the nail ; fetid when rubbed 
or fi craped - 

86 ahimine ; 4 si lex ; 10 carbon* FhiUipJi^ 

Bake well, DerbysUii'e. 

Sp. 125. 

Shale. Schieferthoa }F. Slate clay 

Occurs massive ; structure slaty ; colour grey 
jjassing into blackish, yellowish, and bluish^ 
dull Gscopt from casual spangles of Mica; 
opake ; meagre ; usually yields to the uaih 
8 p. gr. 2-6, — Fusible into a slag; disinte- 
grates on exposure to the air, and by degreefi 
becomes plastic. Sometimes slightly offer* 
vesces with acids, and then passes into Marl. 

fatcriJoseci between beds of coal, aud forming beds in 
schht. 

Black Bituminous. 

Colour black ; structure slaty ; fracture often 
compact eon chordal ivith little lustre; wh^n 
applied to the candle it blazes; when put 
into the h re it crackles, blazes, aud finally 
is converted into a white or icdish flaky ash, 

goncmlly mixed 
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AUimmoiis, Alum slate. 

Colaur iron blacky with a glistening or shin- 
iiig lustre; structure slaty > yields readily 
to the knife;, by exposure to the weather^ 
ill a longer or shorter time it falls to pieces 
and is covered by a saline elHorescence j 
often more or less bit uon nous. 

Whitby, J^itvbam, 

y Brown Bituminous. Kimmeridge Coal. 
Colour dark grepsli browm^ streak paie grey- 
ish brotvu ; ocenrs massive ; structure more 
or less slatVj the least slaty varieties exhi- 
bit a large and Hat conehoidai fracture ; 
yields very easily to the knife ; ucrjuites a 
lustre from the nail ; bUv>^es when held to 
a candle^ f^hiiig out a bituminous odoui 
and becoming black ; by a re<l heat tlie 
combustible part is eonsiimedj and there 
remains behind a copious grey earthy ash. 

Kimviieridgej Hainpsluie. 

Sp. 12G. 

Black Chalk. Zeicheusclncfcr Drawing Slat^j 
J, 

Occurs massive; structure slaty^ glimmerings 
cross fracture earthy, dull ; meagre to tho 
toucli, but fine grained ; soils tiie fingers ; 
colour greyish and bluish black ; acquires a 
superficial glaring from the blowpipe^ 

Near Pwllhclij Cacmarvoasliire, 

Sp. 127, 

CtAYSLATE. Thonschiefer fV, 

Occiu’s massive; structure tslaty; fiactUic 

R 2 
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times compact; lustre more or less glisteuing 
between resinous and pearly ; colour very va- 
riouS;j greyish, greenish^ bluish, and purplish ; 
generally opake ; yields readily to the knife. 
— Sp.gr. about 2*7.-^Docs not adhere to the 
tongue ; fusible into a greyish glass ; which 
by continuance of the heat passes into a black 
scoria, 

48 sileK; 23 '5 alumine ; 1'6 magnesia; 1 k3 
oxide of iron; 0*5 oxide of manganese; 4v 
potash; 0'3 carbon; 7 '6 water, Daubulsson. 

Sp, 128, 

Indurated Slatb* Kieselsehiefer W* Flinty Slate 

J. 

Occurs massive ; structure more or less slaty; 
fracture splintery passing to uneven and im- 
perfectly conchoidal ; dull or glimmering ; 
colour various ; more or less translucent ; 
hardness about equal to that of Quartz ; in- 
fusible; often traversed by veins of Quartz. 

a Lydian Stone, Basanite Kirw. Lidischer- 
stein JV. 

Massive; not slaty; fracture even, passing 
to uneven and conchoidal ; lustre glim- 
mering ; opake ; colour biackj sometimes 
greyish , 

^ Striped Jasper, 

Occurs massive ; structure slaty ; fracture 
conchoidal, passing sometimes into splin- 
tery ; colour green, yellow, purple of va- 
rious sliades, and disposed in strijms paral- 
lel to the slaty structure of the mass. 
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Sp. 129. 

Whetst.ate. Wetzscliiefer JV. 

Occurs massive ; structure slaty ; longitudinal 
fracture splintery ; almost dull ; colour grey- 
ish, yellowish, brownish, or muddy green ; 
translucent on the edges; yields to the knife; 
somewhat unctuous to the touch. — Sp. gr. 
2*7. — Before the blowpipe it becomes white, 
and acquires a vitreous glazing. 
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CLASS IV. 


SYNOPTICAL TABLE, 

OKDER I. 

When dissolved in water afford a precipitate with 
carbonated Alkali, 

3, Blue VitnoL Blue. 

4, Gi een Vitriol. Green. 

5, White Vitriolp White ; taste nauseous metallic, 

6, Kcd Vitriol, Bose red, 

8, Native Alum, Wliitej taste sweetish, styptic, 

9. Sulphate of Magnesia, White ; taste sail no j bitter. 


ORDER n. 

Do not afford a precipitate with carbonated Alkali. 

1, Sassolin, In white pearly scales ; taste slightly acerb and 

sub acid, 

2, Natron, Taste alkaline, 

3, Glaubersalt, Taste saline, bitter, 

10. Nitre, Taste cooling saline, 

11, Sal-Ammoniac, Taste pungent saline. 

12 . Common Salt, Taste saline, 

13, Compound Salt, 



CLASS 

Saline Minerals. 


Sp* 1. 

Sassolix, Native Boradc acid. 

Occurs massive ; friable ; composed of minute 
white pearly scales which adhere somewhat 
to the fingers ; very light j to the taste slight- 
ly acerb and subacid ; fusible with great ease 
into a transparent globule, 

Sp, 2. 

Natiiox. Carbonate of Soda. 

Occurs massivcj fibrous, in crusts, or efflores- 
cent; colour grey; to tlie taste urinous and sa- 
line ; effervesces violently with acids ; is usu- 
ally mixed with Common Salt and Glauber 
Salt in various proportions, 

Sp. 3. 

Blue Vitriol. Sulphate of Copper, 

Occurs massive, stalactitical and pulverulent ; 
colour blue, often passing into bluish green ; 
to the taste nauseous, bitter, metallic; a 
portion dissolved in a drop of water and 
spread on the surfixee of iron immediately 
covers it wdth a film of copper. 

Parys mincj Anglesey. 





CLASS 


Sp* 4. 

Green Vitrioi.» Sulphate of Iron. 

Occurs massivej often witli a fibrous structure^ 
stalactitical^ or pulverulent ; colour emerakl 
green, often odiery and yellow externally 5 
to the taste sweetish, styptic^ and metallic. 

Tliis and the former species are often 
timatelv mixed. 


Sp. 5. 

White Vitriol, Sulphate of Zmc. 

Occurs filamentous, niassivej and stalactitical j ^ 
colour yello^vish white j to the taste nauseous 
metaliic ^ Is generally mixed with green and 
blue vitriol, 

(T r om Hamm eiib erg) ~2 7 ^ 5 oxide of z i nc ; 0*5 
oxide of uinugaaese^ 22 sulphuric acid ; 50 
water. Klapr, 
t iol j vv el h Id 1'^ tshi re . 


Red Vitriol. Siifidiate of Cobalt, Kobalt-vitrml 
IV, Magnesie sidfatce cobaitiferc H. 

Occurs stalactitical ; colour pale rose red^ more 
or less transparent j its solution affords^ with 
carbonate of potash, a pale bluisii precipitate 
which tinges borax of a pure blue colour. 


to 


Sp. 7- 

GlauBERSAlt. Sulphate of Soda, 

Occurs usnally cffiorescent ; colour wdiite ^ 
the taste cooling and saline, 

Glauberite, See Class III. Sp. 13. 

Sp. B. 

Native Alum* 

Occurs massive Muth a very finely fibrous stjuc- 
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ture, and a silky histre j or .stalaeddcalj or 
pulveriiieiit ; colour whitCj yellowish white ; 
to the taste sweetish^ styptic, acidulous, 
tlurlet nrar Piu'slej. 

8 p. 9. 

SULPHATO OF l\iAGNES!A. Epsoul Sait, 

Oocuvs in fibres anti spicular crystals, or rarely 
pulverukot 5 colour white; to the taste bitl 
ter and salme. 

Hu 1- let near Paisley, 

Sp, 10. 

Nrj’KE. Nitrate of Potash. 

Occurs in cnis’^s and spicular cry'stals * colour 
yclloHi^di white ; to the taste coohn*^ aixi 
sali lie; dellagratcs when placed on ahotcoah 

Muriatk of iMfrcpry, See Horn Quicksilver. 
Chi,ss IL Sp. 18, 

Sp, IL 

SAL-^AMfVfONiAC, Muriate of Ainnionia, 

Occurs iiiassivc with a fibrous structure, in crusts, 
and ill niinutc cryj^tals; colour greyish v/hite, 
when mixed with Suiphnr yellovi isli ; to the 
taste pungent tind saline ; wfien moistened 
and rubbed with Quicklime it gives ant apnn- 
gen t am m oi 1 i :ic al o dour, 

Sp, 12 . 

Common Salt. l\ock Salt, Muriate of Soda, 
Occurs massive, in large columnar or spheroidal 
concretions, or crystallized in cube.'- ; stnic - 
tnre obscurely laiudlar; Tract are uneven; lus- 
tre sbiniiig vitreous: ct>iour wliite, grey, red- 
ish brown, brick red, also violet, sky blue, 
;md green; transpareiit, translucent f yieid« 
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to the knife.— Sp. gr. 2*14, — To the taste 
simply saline^ like common table salt. 
Nordnvich, Cheshire ; Droitwichj Worccstersliire, 

« Fibrous. 

Structure rather fine and generally waved 
fibrous, 

Northwichj Cheshire, 

Sp. 13, 

Compound Anhydrous Salt. 

Colour whitCj with greenish^ yello’^v, and black 
stains; almost wholly soluble in watery melts 
at a low heatj but loses no weiglit. 

The soluble portion is composed of 71*4 sul* 
phate of potash ; 18*6 sulphate of soda ; 4*6 
muriate of soda; 5*4 muriates of ammonia^ of 
copper^ and of iron, S'f^iithson^ 

Plowed out from the cone of Vesuvius, 


INDEX 


AllEr.TfTAW Limestone, 

page 162. 

Actlnrilite* 2^30. 

Acliuotc, 220. 
ArbmmitinoSpar, l37, 
Adnlat'iaj 196^ 

TEtitOi, 1U3, 

Agalmatritile, 203. 

Agaric Ptlineralj U5(l. 

Agate, ]S|, 

Jasper. 180, 

Alabaster, \ 59 , 168, 
AtavmorAe, 62. 

Alianite, UK 
AlJoehioUc, 226. 

AlmaiiAinej 223, 

AJntii slate, 242, 

Aliimiue fluatec alkaline, HK 
Amhrr, 63, 

AmetliVn^t, 1T5, 

Amsanih, 232, 

Amianthus, 332. 

Aiiiphiholo, 319, 320,321. 
Amohig&rse, 195* 

Ana Id me, 21 L 
Anatase, 1 61. 

Andalcisit, 18“. 

Andalusite, 187. 

Anhydrite, 168, 

Anhydrous Gypsum, V6S. 
AiAliophyllifo, 333, 
Ariibradte, 60, 

.^nLrmrjiTie natif, 133, 

oxyth’, 125, 

— osy <t.? s u I i u re , 1 24, 


Antimoine oxy<U terreux, 1 25, 

snlVur^, 123. 

“ aulfure eapiUaire, 

124, 

Antimonia! Odirc, 125. 

“ Silver, 76, 

Apatir, JT3, 

Apatite, t73. 

Aphrite, 161, 

Aplonae, 236. 

ApophyllEte, 211. 

Aqua marine, 19:1* 

Argent raitiinoniaf^ 76, 

‘ aritimnnia] arsenlfere et 
fen if^re, 77, 

— autimonie Milfure, T®. 

— — — eai hniiaU, 80* 

nniriate, SO. 

natif, 76. 

nolrp 77, 73 

— snlFare, 77, 

A rgi 1 1 o- fe rr ug i n ous L i m eston e, 

162. 

Arkrirsit, 207, 

ArragniiK 161, 

Arragonlfe, 16 1. 

Arieiiiateof Copper, 93, 

Iron, 107. 

— Lead, 114. 

Arsenic natiP. 125. 

— siilfur^, 137, 

Arsenical antinionial Silver, 77, 

.Cobalt, 129. 

PyrUf'K 97. 136. 

Ai-seuik bill the, 137. 
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Ar^c^nik kies, 15G, 

— sitber, 'll, 

A>'bti‘=tfiri ig:cr 220- 

A.^bestfi dtir, 1253, 

flexible, 232. 

ligiKlbriiu'^ i:i2* 

tresscj '23 A 

Asbestus, 232. 

Asparagus Rtuiio-j 172* 

Asphalt j 6t)^ 

AuE£it,227. 

Augite, 227, 

Aulomalile, ]S5* 

AxmU, 215. 

A finite, 215. 

Azufe'-stoue, 214* 


Barha(ioc3 Tar, 59, 
Baryte eailw.Kitee, 166*" 

. siilfaice, 1 G9. 

■ fdiide, 17T 


Basalt, 222. 

Ea!<aUic IforruHlende, 22 1, 
Basaltis^'iio HeraWende, 221. 
Easanite, 244, 

Beilstehi, 233* 

Edl-Djctalure, 117. 

Eet'g bolz, 232* 

Eer2:kork, S22, 

Berg milch, 160. 

Bernstein, 62. 

Bervl, 193, 

Bildateiti, 202. 

Eimsicin, 204. 

Bismuth nalif, 121, 

Oehre, 122. 

cjxyde, 122. 

' — sulfvire, 121* 

^ — -- pluinlia-enpiifcre, 122. 

Bismutbie Silver, 79- 
Eitteispatli, 1 G4, 

Bite me clastifiue, 6^3. 

glniiucex. 60. 

~ — liquitUv 59. 

solirte, 60. 

Bitumlrwus Siraie, 242. 

Black Ctml. 61. 

(riiiilk, 243. 


Black Copper. SO. 

Iron Ore, 1D2. 

lack, 118. 

— U;nd. 59- 
— Silver. 79. 

fiiilpiuireUed Silver. 17. 

— H’clhiiinm, 141. 
TiilNthierz, 141. 

Blatter kjhle, 61. 

Blattriger Prehnii^, 216* 

BiEiu Rieyerz, 109. 

BlEiuc Ej't'rii rdc, l05, 
Bldglanz, 107. 

BKimere, 114-. 

Elemle, 118- 
Bley Vihird, 113. 

Bleverde, 111. 

Bhiui Coal, 60. 

Blistered Copper, 87. 

Blue Chopper, 89. 

Btoe Felspar uf Krieglacb, iSS. 

Iroo (tre:, l05* 

Lead, 109, 

— Vitriol, 249. 

Bog Ifoo Ore, 104, 

Bold, 239. 

Bohiicrz, 1U4, 

Bole, 239. 

Boraeic aeld. 249. 

Bomcil, 175. 

Boracit^, 173- 
BofryoVne, 174. 

Bovey Coalj 62. 

Piaim Rlcverz, 115. 

Kohle, 62. 

Bran tier E isem a hm , O 0 1 * 
nraiiner Glaskopf, tOl. 

B raurie [senate itj^ lOl, 
Brrumsjmtli, l64. 

Bl ight white Cvbalt, 128. 
Brittle Sjlver«g!ance, 78* 

suljdiureLiefl Silver, 73* 


Bronzite, t^SO. 

Brown Coah 62. 

Rmm .11 It e , 1 0 3 . 

— . Ivoii Ore, 101. 
-Spar, 164* 


Bunt Kotiferer^, 8-?^ 
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U i-mil' Siiher, ^1, 
JUitr^'i‘rnilk Jiilvcf, 3 L 

alumJric, U9. 

CuUrarwKiii Sj-ntr^ I5B. 

Ciiip lh^> 

Can»ile (:oal, 61 . 

CaiiQt.1 Coai, ()}. 

Carbonate of Leadi 1 JO* 

«*, — _ — _ — JJmOj I5H, 

— — Luo ft and of iVIag- 

ncriLij 154, 

Carbonate of 163* 

~ Soda , U9. 

Carlionialeil Silvciv 
Cameium^ 

Cat.Vf'jye, i 77. 

Ceieatme, l7l* 

Ceiite, 141* 

CtrmJ, 141* 

Cerimn oxyde stlioiftirei 141* 
Ceylaoite* 13-5. 

(’habasie, iilO, 

Chulcedonie .fasfier, 180* 
Chaleodonyj 179* 

Chalk, U\ih 

Chaux aubyciro-sulfatee, IfiS* 
Cliaox ai'seaiatee, 127* 

— * bovatee si tieiftuse, 173* 

- — —carbonates, 15®* 

■ ■ ■ carhonat oe d ure, 1 fi 1 . 

ferrioiijan- 

164., 

cai'bonatEe Ictide, ;G2* 

- — - — - onriicrtiat^e saccaioide, 
\5i 

175* 

— pliosphatri j ]72, 

sill fates, 107* 

Chert* 132, 183* 

CbuistolUc, jys* 

Cdlorit, SOL 
Cliiorits, 201, 

Cblont erde, 202* 

sciiiofer, 202, 

CbUirtte Slats, 20'i. 
Chlorojjhmlft, 


Chromate Iron, 106. 

— __ 

CliryfnborylU ItJS* 
rijn feocolla, 91* 

CbrysiJ-dits, 229* 
{;hryy)t>rase, IBO. 

CimoUte, 23B* 

Cti«-iabar, B2. 
Ciruiamon^toiiG, 227^ 

Clay, 240* 

^ h'csnat.one, lOS. 

Bialc, 243* 

Clinkstone, 205, 

Coal, 60,. 243* 

Cobalt arseniate, 130* 

^ arsenical, 129, 

bJftom, 130* 

— gnu, 12S. 

oxyde nuiL i29> 

Ooccotitc, 223, 
CalopJiiniite^ '326* 
Coluinbite, 142* 

Common A sliest, 233* 

— Chlorite, 30^ 

— ■ — Ciav, 240, 

Coab 61* 

— — Conujdnm, 187. 

Garnet, 225* 

— — ™ Felspcij 196* 

lloriibJeiide, 2%L 

— Jasper, 180. 

Liitjcstone, 1 6tL 

— Oj,nl, 17S* 

Pyrites, 96* 

— Salt, 351. 

-St hori. 218. 

Ser[3entine, 23G* 

Coitip' cf Febpac 1^^7* 
O'.rnponr.d anlivdious salt, 

, iG4, 

Opper, 84* 

■— ^rcft], 91* 

— Krckeb 130* 

— rvrbc¥j87* 

Corindun, 186, 

Ceimdun grarudaire, iS7, 

bansiophasc* 1 S7 
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Corindon hyalin, 186. 
Corundum, 186. 

Craie de Brian 9 on, 236. 

Cross Stone, 208. 

Cryolite, 174. 

Cuivrc arseniate, 93. 

carbonate bleu, 89. 

carbonate vert, 90. - 

dioptase, 91. 

gris, 86. 

— ■ ■ muriate, 92. 

natif, 84. 

— — oxydule, 88. 

phosphate, 92. 

pyriteux, 87. 

pyriteux iu' patique, 85. 

sulfure, 84. 

— ■■ hepatique, 85. 

Culm, 60. 

Cupriferous Calamine, 119. 

Bismuth, 122. 

Cuprous arseniate of Iron, 95. 
Cyanite, 1 89. 

Cyinophane, 188. 

Dalholit, 173. 

I>atolite, 173. 

Diallage, 217. 

metalloide, 230. 

Diamant, 58. 

Diamond, 58. 

Diasporc, 237 
Dichroite, 194. 

Dichter Brauneisenstein, 102. 

Fcldspath, 188. 197. 

Kalkstein, l6i). 

Dipyre, 20S. 

Disintegrated Felspar, 196. 
Disth^ne, 189. 

Dolomite, ICo. 

Drawing Slate, 243. 

Earthy Cobalt, 129. 

Edlcr Beril, 193. 

Granat, 225. 

Opal, l78. 

Egyptian Jasper, 183. 




Eisenglanz, 99. 
Eisenglimnicr, lOC. 
Eisenwiesel, 1771 
Eisenpechcrz, 105. 
Kisensand, 98. 

Eisenthon, 240. 
Elaeolith, 205. 

Klastiches Erdpech, 60, 
Electric Calamine, 120. 
Klectrum, 76. 

Emerald, 193. 

Copper, 91 . 

Emeraude, 193. 

Emery, 187. 

Epidote, 222, 223. 

Ef)som Salt, 251. 
Erbenstein, 160. 

Enliges Erdpech, 60. 
Eidkobalt, 129. 

Erdol, 59. 

Erdpech, 59. 

Erdiger Talc, 200. 

EUiin oxyde, 116. 

sulfere, 117. 

Euclas, 192. 

Euclase, 192. 

Fahlerz, 86. 

Fahl unite, 185. 

Fat Quartz, 177. 
Federerz, 124. 

Feldspalh, 196. 

apvre, 187. 

bleu, 188. 

— — tenace, 234. 

Felspar, 196. 

For arseniate, 107. 

— — arsenical, 126. 

chromat6, 106. 

— - natif, 95. 

“ oligiste, 99. 

— oxyde, 101, 10.3. 

— oxyde carbonate, 106. 
— — oxydule, 97, 

— phosphatd, 105. 

— sulfure, 96. 

— sulfure arsenif^re, 97. 


Fer Sul fin e blanu, 96. 

— su I fun* (•pigcne, 97. 

— sulfuic (Vnifcre, 96. 
Fcttstrin, 2i)3. 

Feuerst{6u, 15‘2. 

Firo Clav, .’ll. 
Fischaupronj^tcin, 211, 
Fisli-o\ e-s?one, 21 1. 

Flint, 182. 

Flinty Chert, 182. 

Flinty Slate, 244. 
Flokkonerz, 114. 

Flos Ferri, 162. 

Fluor, 17.5. 

Fluss, 175. 

Fossil Copal, 64. 

Fullers’ Earth, 239, 

Gabbronite, 206. 

Gadolinit, 194. 

Gadolinitc, 194. 

Gahnite, 1S5, 

Galena, 107. 

Gairnei, 119, 120. 

Garnet, 225. 

Gediegen Arsenik, 125. 

Eisen, 95. 

Gold, 75. 

— Kupfer, 84. 

— — Quccksilber, 81. 

• Silber, 76. 

Spiessglanz, 123. 

Sylvan, 1,39. 

VVismuth, 121. 

Gelbes bleyerz, 1 15. 

rauschgelb, 127. 

Gelberz, 1 40. 

Gemeiner Asbest, 233. 

Chlorit, 202. 

Granat, 225. 

Hornblende, 221. 

■ Kalzedon, 179, 

Opal, 178. 

Schorl, 21S. 

Schwefelkies, 96. 

• Serpentin, 235. 

Talc, 231. 


GipsUn. 

Glance (>»pper, 84. 
Glanzkobalt, 128. 
Glanzkohlc, 60. 

Glasartiorer tVenioIith, 219. 
Glaserz, 77. 

Glassy Felspar, 197. 

Tremoliie, 219. 

Glauberite, 169. 
Glaubersalt, 250. 

Glimmer, 199. 

Gold, 75. 

Granular Limestone, 159. 
Graphic Gold, 140. 

Tellurium, 140. 

Graphit 59. 

Graphite, 59. 

Grail Braunsteinerz, 131. 

Gultigcrz, 78. 

r'piossglanzcrz, 123. 

G rawer spieskobalt, 128. 
Green Ivarth, 201. 

Vitriol, 250, 

Grcnat, 225. 

rcsinite, 226. 

Grenatite, 189. 

Grey Antimony, 123. 

Cobalt, 128, 

Copper, 86. 

.Manganese, 131. 

Grob kohle, 61. 

Griin Bleyerz, 112. 
Griinerde, 201. 

Gypsum, 167. 

Haematite, 100, 101. 
Haibopal, 179. 

Ilarmotome, 208. 

Haiiyne, 215. 

Ilcayvspar, 169. 

Heliotrop, l8l. 

Heliotrope, 181. 

Hepatic Pyrites, 97. 

Quicksilver, 83. 

Hepatite, 171. 

Hiaciiith, 184. 

Higbgate resin, 64. 
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Hohlspatb, IPS. 

Holzopal, I7i?, 

Honigstciii, 63. 

Homblel, 1 1 K 
Hoiiifii z, 80. 

Horn Quicksiher, 83. 

^ Silver, 

IJorni^tein, 183* * 
l iornstont^ I S3, 
lioviille, Gl. 

Hyacinth j 184. 
llvivlite, 178. 

Hy Grate of Magnesia, ^236. 
Hydiar^iilite, ^i37. 
Hydropbaiie, 17S. 
HypersSetiej 5330i 

1 c litli y ophl h al I n I te, 2 1 1 * 
Idoerase, 224. 

Indurated Clay, 241. 

— Slate, 244. 

Talc, 231. 

lolite, 194. 
h idluin, 73, 

Iron, 9.3* 

clay, 240. 

* g:lance, 99* 

-Mica, lOO. 

Iserincj 136, 

Jade, 233. 

ascien, 233. 

Jargoon, 184* _ 
Jaspe-agate, l80, 

Jasper, ISO, 183,244. 
Jaspery Iron Ore, l03* 

J as pisart ige r Tlioneiscnstcin , 
103. 

Jayet, 62. 

Jenitc, 223* 

Jet, 62* 

Kalkstein, 15S, 

KalktiiO; 161. 

Kaneel sLeiu, 227, 
Katzenaiige, 177* 

Kemicl Kolilc, 61. 


Kiesehelitefer, 244* 
Kilkcuiiy Coal, 60* 
Kimitietidge Coal, 243. 
Klingstein, 205. 

Koball btiitlie, 130* 
Kokkolitli, 22$, 

Kornjger Kalksteio, 159* 

— — ^Arablstem, 218. 

Kornisches Zinnerz, ll7* 
Koruiidj 1ST, 

Kreide, 160. 

Kreiizslcin, 203. 
Rnsoliih, 229. 

Kryolit, 174. 

Kubizit, 211. 
Kiipferglaoz, 84. 
Kopfeigriin, 91. 
Kiipfcrkies, 87, 
Kiipferlazur, 89. 
Kupfernickel, 130* 
Knpfcrschmaragd, 91* 
Knpferscbw iirtze, $9* 
Kyanit, 1S9. 


Labrador Tel sfjiAr, 197. 

Hin nbleiide, 230. 

Laltradoriscbe llornbkiide, 230* 
Lapis Lazuli, 214. 

Latialite, 2li. 

Laumonite, 2 ) 0* 

Laziilite, 188.214. 

Lazntith, IS8, 

L^znrstein, 214. 

Lead, 107. 

Leberkies, 97. 

Lebcrsteiii, l7i. 

LepidoHto, 200. 

Lepidtplith, 200* 

Leucite. 195* 

Leuzit, 195. 

Lidiscberstejir, 244. 

Limt'stonej 139. 

LTUzeuerz, 93. 

Lithomarga, 240. 

Lomonit, 210* 

Lydian Stone, 244, 
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Made, 193* 

Machc])oritC| 1 50, 
Matlfftpcu'stGinj 1 60, 

Ma^^uesie horatee, 173, 

■ — Ctiiljoiialec, 1G^5* 

IMagtK-'ian LimtiJtune, 1G5* 
Maj^Tn^siilc, 1 63* 
Ma^iieLf^!seri’'teiEv, 97- 

Ala,[riis:iTC Iron Off, 97* 
MiigiicLkkjE. 96* 

Masnc^ic rites, 96, 

MaiachiL, 9t), 

MabehUe, 90* 

Matjp:aiie>.fi tjX3!^dc carbanatCj 

133. 

- — met allot de, 

131, 

phoyphat^ ferrifere^ 

133, 

— sulfur^, 132* 

jVlaii^aij^danit, 132, 

Mar^, 163. 

*M a 1 mo 1 1 a rd i I io, 169. 

Mafti.ll Arseiiiatcof Coppei’j. 95 * 

Metrrseliatim, 236, 

Mfiiondc, 207* 

Mela lilt, 226, 

Melaiiitc, 226* 

Mclilite, 214. 

Mellvl^ 63* 

M en at‘ ha ii it c , 136. 

Mcnilite, 179, 

^lei’gel, 1 63. 

Mcrcutre ar^ciitalj SL 

liimriate, S3* 

natif, SI, 

suil'iirOj S2.. 

Uitumtnlf?irej 

S3* 

Mesot ype, 211. 

Meteoric lr<iti, 95, 

Mica, 199. 

Micmitc, 164, 

Mikh Qiiar^, 177* 

Milk Quartz, 177* 

Mineral Caoiitcliouc, 60, 

Charcoal, 60, 


Mineral 0!lj 59* 

. Piteli, 59, 

M i ticni I i sclic )iol zkohl e, 60* 

Mhpickd, 126- 
iMoc h' ja S' n ne, 1 SO * 
Moelis-stein, ISO, 
Molybdate of Lead, 1 15, 
Molybdeca, 133* 
jM o! y bd bm s n I fa rc , 133* 
Mtjoni^tonc, 196, 

Mountain iliac, 89* 

Cork, 232. 

-- — ^ — . — t*f:atlicr, 232, 

_ — Wo kIj 252* 

51di1erKbis, ITS* 

Mnriacit, l6S, 

M ariaLc of Ammonia , 251* 

Ccpiicr, 92. 

* Lead, 111- 

, Snda, 25 1 . 

Jluacfjvy (jlla.'S, 199, 

Nadeiei-z, 122, 

K a fry agei ta z , 1 4 1 * 
Kapiulta, 59* 

Native Alcni, 250. 

— Aiitimonvi 1 23* 

^ — - Arsenic, 12.5* 

— — Bisniailij 121* 

. — — — Boracic Acid, 249, 

* Copper, 84, 

Gntd, 75, 

Lidiam, 75. 

Iron, 95, 

Masncriia, 163* 

— — -- Minuitji, no, 

. Palfadiom, 74. 

,- — Clatina, 74, 

Qiticksilvcr, 81. 

Silver, 76. 

^ — To 1 1 Ji I' i u m , 1 59 * 

Natroi>, 249* 

KaUnliches Am a! gam, 8 1 

Nasryn^rcrcrz, 159* 
Nepbclinc, 207. 

Ncpiirit, 233. 

Nlekt I arsenical, 130* 
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Kicke! OchiCj 151. 

okker, 13 k 

tixyde, 13 1 . 

Nh^rinc, 136, 

Nurate of Potash j 2 . 7 1 . 

Kitre, 251. 

Obsidian, 204. 

Ockrichcr braimeisenstein, 102, 

TOtheiseiisttin j I U K 

Octacdiit 137. 

Oct oh cti rite, J3T, 

OlivenerZj 93, 

Olivin, 229. 

Dlivioflj 229. 

Onyxj l&L 

0;)al, ns, 

Ojjy! Jasper, 179, 

Oi nalif, 75, 

Oriental Amethyst, IS". 

Chrysolile, 1 87, 

' Emcitild, 1S7, 


Pierre wrasse, 205* 

de Lanl, 202, 

de Trippes, 1^9. 

Pioitj 190. 

Pmite, 190. 

Pipe Clay, 240. 
Pistazit, 22 '2. 

Piich Hleiidc, 13S. 

Cop]ff r, 9 1 * 

— - Stone, 203. 
Plasma, 181. 

Platina, 71. 

Pleoriastc, 1 35. 

Plomb arsenie , 114. 

earbonate, 1 1 0. 

— ^ chmniale, 116, 

iiiolybdate,. ]]■>. 

Dxy^ie rouge, 1 HK 

< — — pbosplisUe, 112, 
sulfate, 113. 


— Riibv, 137. 
Topaz, 187. 



Ot'piincnt, 127. 

Ojiiniitfiij 75, 

Palladium, 74. 

Paranthiue, 206, 

Pearlspar, 164. 
pearlsioiie, 203, 
l^eastotie, 1(50. 

Pccherz, 138. 

Pechgiaimt, 226, 

Peehknhle, 62, 

T^ech stein, 2113- 
Peridot, 229, 

Ptrlstein, 203. 

Pcrroleuiii, 59. 

Petrohikx resisdte, 203. 
rhciriiiaenlile, 127, 

Phosphafe uf Copper, 92, 

I mu, 105. 

112 . 

Mangatiesfj 153, 


smlfiirG, 107, 

PtiimbagOj 59. 

P] ujubo-^e npriferous Bismtith j 

122 . 

Plumose Antimony, 124. 
J^M'celhni'lo, 24 K 
Porzellan Ja^pis, 241. 

Pot Stone, 234. 

Potters' Clay, 240, 

Prasom, 177. 

Prcci'ms (larnet, 225. 
Prebnite, 216, 

Pumice, 204. 

Pure Clavj 23S, 

Purple Copper, 85. 

Py cii it e, 192. 

Pyrop, 227. 

PyrO]iej 227. 

J’yropbv!^ilite, 19!* 

P\ l■c^xc!: tle, 227, 223, 

Qtiarz, 176. 

cone ret ionne. 178. 

n^ctiqne, l77. 

resiniro opalio, 178. 

Cjiiarz-ayatbe calcedome, 179. 

chatoyimt, 177, 


Qnarz-agathe pyromaque, 182. 
Quartz, 176. 

Qiiccksilbcr hornerz, 83. 

— lebererz, 83. 

Quicksilver, 81. 

Hascnciscnstcin, 104. 
llealgar, 126, 

Ivcnl Aiitiniufiv, 124. 

— Chalk, 101. 

Cobalt, 130. 

Copper, 88. 

IIx*maiitp, 100. 

— Iron Ore, 99. 

— Ochre, 101. 

Silver, 79. 

— Vitriol, 2o0. 

Kcfldle, 101. 

Heine Talkerde, 163. 

I'honerdc, 238, 

Kelinasphalt, 63. 

Ivock Salt, 261. 

Rose Quartz, 177. 

Roth Bleycrz, 116. 

Ciiltigcrz, 79. 

Knpfererz, 88. 

Spiessglanzer/, 124. 

Rother Kisenrahm, 100. 

Erdkolialt, 130. 

■ — Claskopf, 100, 

— Rruischgelb, 1*27. 

Rottenstono, 242. 

Rubellite, 2l8. 

Ruby, 185. 

C<ipper. 88. 

Silver, 79. 

Kutil, 135. 

Rutilite, 137. 

.«ahlit, 228. 

Sahlite, 22S. 

Sal ammoniac, 251. 
Snlzkupfcr, 92. 

Saniclin, 197. 

Saphir, 186. 

S.'ipparc, 189. 

Sapphire, 186. 


Sarcolite, 211. 

Sarde, ISO. 

Sassolin, 24y. 

Satin Spar, 159. 

Sanssnritc, 234. 

Scalv Chlorite, 201. 

1 Talc, 200. 

Scapolite, 206. 

Scliaalstrin, 183. 

Schabasit, 210. 

Schaumerdo, 161. 

Scheelin calcaire, l54. 

ferrngine, 133. 

.Schiefer kohle, 61, 

Scliillcrspar, 230. 

Sc.hillerslein, 250. 

Schiefer Spar, 161, 
Schieferspath, 161. 
Schieferthon. 242. 

Schlackiges Erdpech,60. 
Sehmaragd, 193. 

Schmclzstein, 203. 

Schmiorgcl, 187. 

Schorl, 2 17. 

Schorlaceouti Beryl, 192. 
Schurlartiger Beril, 192. 
>5chriftcr/, 140. 

Schwarz hlcyeiz, 1 10. 

eisenstcin, 102. 

giiltigcr/, 79. 

Schw'ofel, 58. 

Schwerspath, 169. 

Sclnverstein, 134. 

Scorza, 223. 

5>elcnile, 167. 

Semiopal, 179. 

Serpeiitin, 235. 

Serpentine, 235. 

ix>ck, 236. 

.Shale, 242. 

Siberitc, 218. 

Silberschwartze, 77. 

Silice fluatee alumineii!:e, 190. 
192. 

Silver, 76. 

Amalgam, 8L. 

Glance, 77. 
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Slate 242. 

Sparj 15U 

Slicken^idCj 103, 

Smara^ditj 218. 
Sriiairtgflitej 2 IS. 

Soapstone^ 233. 

Sixlallte, 105. 

Sommitej 207, 

Soufrcj 58. 

SpargeUiein, 1T2. 

Sparry Iran Orej 106, 

Spath ctseiisldiij i06. 

en tables, 1S3* 

Speekste n, 253, 

Specular Iron, 99. 

Splien, J37, 

Sphdie, 137. 

Spiessdanz okkcr^ 123* 
Spies^Has Siibcr, 76, 

Spinel 1, 185. 

Spine! lane, 208. 

Spine lie, 1 35. 

pleonaste, l85. 

. — ^ineifere, IS 5. 

Splent Coal, 61, 

Spliiiriger I,azn!ltli, 1S8, 
Spodiimen, 1 98. 
Spodumene, 1 9^S. 

Sprod gla&eiz, 78. 
Stalagmite, 159. 

S tangen s pat li , 170, 

St at nary marble, 159* 
Staurolke, 189. 

StanruHib, 189. 

Staiirotide. 189. 

Steatite, 235. 

Stein mark, 240, 

Stilbite, 209, 

Silnkstdn, 162. 

Stone 0>a], 60, 

Stourbridge Clay, 24 1. 
Strablkies, 96. 

Stralilstebi, 220. 

Striped Jasper, 244. 
.Sti’Ontian, 166. 

Strontiaiie carbon ate e, 166. 
snlfatee, 171. 


Sub-snlpliate of Alnmin^, 238. 
Siiccin, 62. 

Sulphate of Cobalt, 230. 

Copper, 249. 

Iron, 230. 

— Lead, 1 13. 

I Ma^rnesia, 251. 

* S'. da, 230, 

Zine, 250. 

Sol[duir, 58. 

B Lilpburet uf i\Ta iiganese, 1 32, 
Siilphurei ed Ibsmuth, 121, 

— - - Silver, 77, 

Snpcr$ut|>lnutit of Lead, 199, 
Sm Lirbniiid, 62* 

Swiiie,4onCj 162* 


Tabular Spar, 183. 
rafcUpaib, 183, 

Talc, 251. 

chlorite, 201. 

glapbiqiifCj 202. 

gramsleux, 200. 

hexagonal ct laminaire, 

251. 

olJaire, 234* 

steatite, 235, 

zooaiaphiqne, 201 . 

Tania le oxyde, 142. 

yttrifd-e, 142. 

Tantalit, 142. 

J’antali-e, 142. 

Telesia, 1 86. 

Tell ore natif, 139. 
Te^tncc'ins Arsdiie, 123. 
'rhallitc, 222. 

TboiU'Lenstein, 103. 
Tboiischiercr, 243. 

Tb nniersttone, 213, 

Tile Ore, 8S. 

Tin Pyrites, 1 1 7. 

Tinstone, llO. 

Titaiie Anatase, 137* 

. oxyd^, 133. 

dliceo-calcairCj 137. 

Titan ite, 153^ 


Topas!, 190, 

Topfstein^ 

Toui malinc', £17, 

Tremolite, £IR, 

Ti’emolithj £IS* 

Tripbane, 193, 

Triplf? Salphuret ofLeadj 109, 
Tripoli, 2+£. 

Tripp el, 242, 

Topai^, 147, 

Tufa, Ifil, 

Tunpteii, IS4, 

Urane oxyde, 13S, 

oxydule, 133* 

Uran gliminer, l38* 

Uranite, 13S, 

Variegated Glance Copper^ 65, 
Verbajicter Talc, 231, 
Vcsuviaiv, 224, 

Volcanic IroHj 99, 

Wakke, 240, 

Walkererde, £39* 

WasserbJd, 133, 

Wavellite, £37, 

Weiss bieyerz, 1 10, 

" giiltigerz, 78, 

kupfererz, 87. 

spiessglanzci'z, 125, 

syhanaiierz, 140, 

We i sser sp ics3 kobal t, T29 , 
Welcli Cttlirij 60, 

Wernerite, 207. 

Wctzschiefer, £45* 

Whet slate, £45, 


White Antimony, 125. 

■ Copper, 87, 

Jasper, 180, 

Manganese, 132, 

Pyrites, 96, 

— Silver, 78, 

■ — Vitriol, £50, 
Wismiithglaiiz, l£l, 
Wismuthocher, l££, 
Witherite, 166* 

Wood Coal, 62. 

Opal, 179. 

Tin, 1 17, 

Woiframi 133. 

Wurfelerz, i07. 

YeMow Copper, 87. 

Yellow Telliiriuuj, 140, 
Yeiiite, 223, 

Ytterhite, 194, 
YUrovtantal, 142, 
Yttro-tantaiite, 142, 

Zeichetischiefcr, 243. 
Zeollth, 209, 211, 
Zeylonit, 185* 

ZiegclerZj 83, 

Zinc carbonatee, 119, 

oxyde 1 £0, 

■ sulfur^, 1 18, 

Zinetfcroiis Comndum, 185 
Zi II II kies, 117. 

Zinneber, 8£, 

Zinn.stein, 116. 

Zircon^ 134. 

Zirconite, 1S5, 

ZoisitOj 223, 


THE END. 


Ptvitfd /J, ana A- Tatfittr^ 5'Aoe Lane^ L^ndoTit 

















